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OP CODE DIRECTORY 


BY CODE 

OP . Mnemonic Section Compatibility Notes 
85 C10 16.4 

&6 ATE 20.1 

87 MOP 19.1 

838 D2B 17.1 

89 B2D 17.2 

$0 INT 13.8 

91 SRD 16.3 A.23 
92 RAD 16.2 

93 BRV 13.9 

94 I1I0 16.1 

95 ROT 18.1 

97 STT 18.2 

98 I0c 16.5 

99 Sst 20.10 A.40 
AQ MVS 21.1 

A1 cps 21.2 

A2 HSH 21.3 

AB BAD 20.9 
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OP CODE OIRECTORY 
BY MNEMONIC 


Mnemonic OP Section Compatibility Notes 
ACM 84 10.11 
Avo 02 8.2 A.09 
AND 42 16.14 A.10 
ASP 61 Fe 
ATE 86 20.1 
BAD A8 20.9 
BCT 30 13.1 
BOT . 44 15.11 A.05S 
BRT 33 15.14 A.22 
BRY 93 13.9 
BST 34 15.15 A.22 
BUN 27 11.1 

' BZT 40 15.10 A.05 
B20 89 17.2 
cro 85 16.4 
CPA 45 15.12 A.02 
CPN 46 15.13 
CPS Al 21.2 
DEC - Q3 8.3 A.08 
DIV 06 8.6 
028 88 17.1 
EDT. 49 14.9 A.13 
EQL 22 11.1, A.06 
EXT 32 13.3 
GE@ 26 411.1 A.06 
GTN 2B 41.1 A.06 
GTR 24 11.1 A.06 
HB8K 48 12.2 A.25 
HBR 29 12.1 
HCL 62 - 13.5 
HSH A2 21.3 
IAD 50 9.3 | 
IAS 51 9.4 
Ii0 94 16.1 
ILD 58 9.1 
ILS 69 20.5 
IMY 57 9.9 
IMS 55 9.8 
IMU $4 9.7 
INC 01 8.1 A.08 
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OP CODE DIRECTORY 
BY MNEMONIC 


Mnemonic oP Section Compatibility Notes 

INT 90 13.38 

I0c 98 16.5 

Iss 53 926 

Ist 59 9.2 

Isu 52 o.5 

LEQ 23 T1217 A.06 
rx 67 20.2 

LOK 60° 20.4 

tss 21 | 11.1 A..06 

ALS 6A 20.6 

MOP 37 19.1 

BPY 05 8.5 A.10 
HVA 10. 14.3 A.03 

MYC 13 14.6 A.07 
MVD 08 | 14.1 A.20 

AVL 09. 14.2 A.21 

AVN 17 T1424 : A.04 
AVR 14. 15.7 A.15 
MVS AG 21.17 

VW 12 14.5 A.07 

NEQ 2s 1.27 A.06 
NOP 20 11.1 

NOT 44 15.18 A.11 

NTR 31 13.2 AL19 

NUL 2A 11217 : A.06 

OFL 28 11.1 

ORR 43 15.17 A.11 

RAA 70 10.3 A.17, 18 
RAD 92. 16.2 . . 

RAS 7T 10.4 A.17, 18 
RDS 77 10.10 

ROT. 95 18.1 

RDV 76 10.9 

RET 63 13.26 

RLD 78 10.1 

RRS 75 10.8 A.17 

RU 74 10.7 A.17 

RSS is 10.6 A.17, 18 
RST 79 10.2 

RSU a ape 1Ca5 A.1i7?, 18 
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CP CODE DIRECTORY 
BY MNEFONIC 


Mnemonic — OP Section Compatibility Notes 

SDE 16 15.1 

SDU 17 15.2 

SEA 39 15.5. A.12 
‘SIX 68 | 20.3 
SLD 38 15.7 A.26 
SLL 37 15.6 A.26 
SLT 64 15.8 

SMF 47 20.8 

SRD 91. 16.3 A.23 
SST 99 20.10 A.40 
STB 66 15.9 

STT 97 18.2 

SUB 04 8.4 A.09 
SZE — 48 15.3 

$ZU 19 15.4 

TRN 15 14.8 Aw14 
VEN 35 13.4 

WHR 65 20.7 


~-Eurroughs Prior Written Consent Required For Disclosure Of This Data-- 


f—<om— > in ane in ae a ae a a 


{ 
BURROUGHS CORPORATION fo SSS Se ee et 1997 5390 
SYSTEM CEVELOPMENT GROUP — | 


PASADENA PLANT ' | V SERIES INSTRUCTION SET 
Ha a nr tr nen rt eetecsre- 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 12 
1 INTRODUCTION 
1.1 PREFACE 


This specification defines the instruction set for the 
V-Series processor family. ; 


Appendix A - Compatibility Notes: Describes the machine 
dependent variations to the instruction specifications. 


1.2 RELATED SPECIFICATIONS 
See Appendix A - Compatibility Notes (A.01). 
123 GENERAL DESCRIPTION 


This instruction set consists of powerful, high Level 
variable length instructions of up to three operand 
addresses each. It has instructions for data manipulation 
and local program control as welt as more complex 
instructions to address outside of the Local program 
environment and switch program environments. This family 
cf instructions will also permit the system to address 
“memory of greater than five million bytes. Addressing 
Limitations are machine dependent. See Appendix A - 
Compatibility Notes (A.53). 


Operands may be fixed in length, may vary from 1 to 100 
units, or may have their lengths defined by a begin/end 
address pair. In addition, data types may specify unsigned 
numeric, signed numeric, or unsignea alpha. 
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2 DATA REPRESENTATION 
Conversion between signed and unsigned 4-bit 


representation and &-bit representation is accomplished 
automatically during the execution of instructions. 


2a1 SIGNED NUMERIC FORMAT (SN) 


Data is interpreted in units of 4 bits (one disit). The 
sign is interpreted as a separate and leading 4-bit unit. 
The 4=-bit code is interpretea by the arithmetic units as 
follows: 


4—bit Code Digit Sign Code 


coco 
c001 
oc10 
0011 
07100 
0101 
0110 . 
0111 
1000 
10C1 
1610 
1011 
17100 
1101, 
1110 
1111 


Unde fined* 
Unde f ined* 
Unde fined* 
Unde fined 
Undefined* 
Unde fined* 


AMIAMDSPOWMONAUEWN=O 
+elrtree eee eee eee 


* Undefined - The hexadecimal digits A through F are 
hereafter referred to as "undigits*™. 
Use of undigits in an arithmetic 
operand, except for the sign digit, 
will cause an Invalid Arithmetic Data 
Fault. See Appendix A - Compatibility 
Notes (A.16). 
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201 SIGNED NUMERIC FORMAT (SN) (Continued) 
When the result of an operation is signed, the sign-digit 


is stored as fotlows: 


1100 (oc) 
1101 (Dd) 


+ 
now 


When the sign digit is interpreted as PLUS, it wilt 
compare as HIGH relative to a sign digit interpreted as 
PINUS... ; — 


In the examples that are given at the end of the 
description of many of the instructions the plus symbol 
(+) is used to indicate a sign digit value of 0-9, A, 8, 

€, §E or F. The symbol also is used to represent a plus 
sign value that may be stored within the processor. The 

letter "CC" is used to indicate that the processor has 
written a plus sign into memory. The letter “D" is used 
to indicate the minus sign except that the minus symbol 
(-) is used to represent a minus sign value that may be 
stored within the processor. 


2.2 ‘UNSIGNED. NUMERIC FORMAT CUN) 


Data is interpreted in units of four-bits (Cone digit). 
Unsigned data fields are assumed to be positive. 


25 UNSIGNED ALFHA FORMAT CUA) 


Data is interpreted ir units of eight bits (Cone byte or 
one character). 


The internal representation of alpha data is in the 
Extended Binary Coded Dectmal Interchange Code (EBCDIC). 


Eight-bit data is considered unsigned except in the case 
of the Move Alpha (OP = 10), Move Numeric (OP = 11), and 
Edit (OP = 49) instructions. Additional details are given 
tin the description of these instructions. 


Alphanumeric comparisons are binary and thus the 


(low-to-high) collating sequence for EBCDIC is 
syrbois~alphas-digits. 
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3 INSTRUCTION REPRESENTATION 


—- Oo Cone © eee ae oO 68-08 we Oe OO we oe ee 


"Reservea" or "not specified” bits, digits, or characters 
must be zere and are reserved for future specification. 
Ignored bits, digits or characters are not examined and 
may be any vatue. 


ALL fields are addressed most significant digit first, 
untess specifically noted otherwise. 


ALL instructions must start at an even address or cause an 
Address Error Fault (AEX = 43). 


The data fieids are called the A-field, the ®8-field and 
the C-field. AF and 8F generaliy refer to the Lengths of 
A and 8 fields respectively The address of each field is 
called the <A, Band C address. The data type cf each 
field is generally defined by the first digit (controller 
bits) of the A, B and C addresses. 
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3.1 INSTRUCTION FORMAT 


The Processor instructions may vary in length from 4 to 30 
Gigits. Ar instruction may use a mixture of Extended 
Address and Non-extended Address formats. Extended format 
¥s specified by. the value of the second digit of each of 
the A, 8, and C address syliables. An extended address 
occupies 8 digits whereas a non~extended address occupies 
6 digits of an instruction. 


Non-Extended Formats. 


Description 


= em ae ee ee ee ee ee Oe oe Se we a ee oe a a a 


OP AFBF AAAAAA 
OP AFBF AAAAAA BBBBBB 
OP AFBF AAAAAA E6BS8BS CCCCCC 


_——_ one << a a a em ae ae Oe 6 ee ow ee 2 ee oe oe 


= — << = a 
> -_ eeu eon a ae aes ae GP SD > Se ae Oe ae ee a oe -e _—= ase = ae 


& 


Extended Formats 


Description 

OP AAAAAAAA 

OP AFBF AAAAAAAA 

OP AFBF AAAAAAAA BBEBBBBB 

OP AFBF AAAAAAAA BBEBBBEBBB CCCCCCCC 


+ 4 >to ee 


SP GP - ae GD DGD Se > EP ED SE SS SE OS OO OO OS OO eS wee we 


Wheres. OP = Operator Code 
V = Variant Digits 
AFBF = A and B-field Length variant. 
A, &, C = 


Address of respective data fields 
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aie NON-EXTENDED FORMAT 


Non-extended oairect addressing capability is from 0 
through 99,999. In a Branch Instruction, the two adaoress 
controller bits can be used to extend the address range to 
299,998 (See Section 3.5). The non-extended format is 
shown in Figure 3.1-1. 


3.12 EXTENDED FORMAT 


Extended direct addressing capability is from Q through 
999,999. | 

An Extended Indicant is specified if the two high order 
bits of the second wost significant digit of an address 
syilable are true. An Extended. Indicant signifies that 
the next six digits contain the address and determines 
which index registers may be specified for this address. 
See Section 3.2. The non-extended and extended addressing 
.formats are shown in Figure 3.1-1. 
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FIGURE 3.1-1 NON-EXTENDED/EXTENDED ADDRESSING FORMAT 


be ane a Geass en: en OP ep OP ap OD OP On a OOO @anwm ee WP ewe eee eee <7 2 a oe oe 


. tm ne tenn tt mmm om Fe nn tonne tone nt 
NON-EXTENDED ADDRESS fxx xx} 5 —4 | 3 FT2 a7 = 4 
$e om $e em fa ef rn oo aww = fone t+ 

7 SB ft | | 

INDEX INDICANT ~------ | { 

: | I 

ADDRES? «CONT ROCUER -on--- | 
4 


ADDRESS TEN THOUSANDS seen 
- | 
ADDRESS THOUSANDS wonn------ |---| 
ADDRESS HUNDREDS ---—-------]---- [----| 
| | a | fo ng oh 
ADDRESS TENS -----—---------- | ---= | ---- | ---- | 
é | | I | i 

ADDRESS UNITS -------------- | ---- | -—--]---- |---- | 

l { | i | 

ee | j | 4 
. ta re ta rm fn ae Fan $ em tren nw tonne Fee + 
EXTENDED ADDRESS Jxx xx] xX 16 %—5 44 | 3 $2. 491 4 
$e ewe ¢ em we femme 4 on fem e fom on Fee n few t 

t f | | 

INDEX INDICANT ----- |] 
? | 
ADDRESS CONTROLLER -—---. 


l 
I 
1 
dl 
i 
| 
i 


‘ae cee eee Go a Cee ee eee ee 
a ee eS ee ee eee 
* 


EXTENDED INDICANT -------- 


ADDRESS HUNDRED THOUSANDS ----- 
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3.2 ADDRESS RESOLUTION 


Under the MCP for the V Series machines, most of the MCP 
and atl user programs are partitioned into a number of 
separate memory pieces. Each as defined by its base _ and 
limit which are atways MOD 1000. All addresses to this 
memory are relative to one of these base and Limits. 


ALL processes running under the MCP on these machines have 

accessability to memory via eight base and Limit pairs. 

Base #0 is defined as that process context (data) area. 

Base #1 is defined as that process* code area. 

Non-indexed addresses will refer to base #0 or base #1, 

depending upon whether the address refers to data or code,’ 
respectively. In order to support user programs with only 

cne base and Limit (i.e. with the intermixed code and 

data), both base #0 and base #1 point to the same area of 

memory. 


Processes cam also address memory via all 8 base ano Limit 
pairs through the use of the base indicant aigit in one of 
the index registers. With non-extended addressing, IX1, 
IX2, and IX3 can be used. Extended addressing also allows 
the use of Ix4, 1x5, 1X6, and IX7. 


Addresses will be resolved according tec the fcllowing 
charts: 


EXTENDED INDEX ADDRESSING MODE 
INDICANT INDICANT 


None 0 Context Relative 
None 1 IX1 w/Base Indicant 
None 2 IX2 w/Base Indicant 
None 3 IX3 w/Base Indicant 

A 0 Address Error 

A 1 Address Error — 

A 2 Address Error 

A 3 Address Error 

8 0 Address Error 

B 1 Address Error 

B 2 Address Error 
. 8 i! Address Error. 
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3.2 ADDRESS RESOLUTION (Continued) 
EXTENDED INDEX ADDRESSING MODE 


INDICANT INDICANT 


Context Relative 

IX1 w/Base Indicant 
IX2 w/Base Indicant 
IX3 w/Base Indicant 


eaan 


Code Base Relative (Base #1) 
IX4 w/Base Indicant 
IX5 w/Base Indicant 
IX6 w/Base Indicant 


97°99 


Address Error 
IX? w/Base Indicant 
Address Error 
Address Error 


mmmm 


Address Error 
Address Error 
Address Error 
Address Error 


an Th 
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3.2.1 NON-INDIRECT ADDRESS 


A non-indirect context relative address is relative to the 
Code Base (Sase #1) for the following instruction opcodes: 


OP Mnemonic Name 

20 NOP No-operation 

21 LSS Branch on Less 

22 EQL Branch on Equal 

23 LEQ Branch on Less or Equal 
24 6TR Branch on Greater 

25 NEQ Branch on Not Equal 
26 GEQ Branch on Gtr or Eql 
27° BUN Branch Unconditional 
28 OVF Branch on Overftow 

29 HBR Halt Eranch 

2A NUL Branch on Null 

28 GTN Branch on Gtr or Null 
31 NTR Enter 

32 EXT. Exit 


A non-indirect context relative address is relative to the 
Data Base (Base #0) for all other instruction opcodes. 


Address digits are limited tc the decimal values of 0-9. 
Undigits (A through Ff) in a resolved final address will 
cause an Address Error fault. 


These specifications define certain atsotute address 
fields, however, some machines require fixed address 
modifications. See Appendix A - Compatibility Notes 
(A.35). 
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Bce2 INDIRECT ADDRESS 


The referenced address field does not contain the operand 
data, but contains another address. The Latter address 
may point to data or still another address. This indirect 
reference may be. carried to any depth. The controlter of 
the finat (direct) address specifies the format of the 
eperand fieilcoc to be accessed and must conform to any 
address controtler restrictions for the instruction. 


Full generality of indexing is maintained -in indirect 
addressing... Any or all of the indirect addresses in a 
chain may be indexed. An address is always indexed before 
the indirect reference is taken. 


Extended addressing may be applied to any or ali of the 
indirect addresses in a chain. 


ALL Indirect Addresses in an indirect address chain that 
are context relative are relative to the Data Base 
(Base #0). If the indirect address is indexed, the 
specified Base Indicant from the index register will be 
used to determine the base. If the indirect address is 
extended with a "D" and no index register is specified, 
the address is relative to the Code Base (Base #1). 


Undigits in an unresolved intermediate. address wild 


produce an Address Error Fault (AEX = 32). See Appendix 
A - Compatibility Notes (A.29). 
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322.3 BRANCH ADDRESS 


If nonmexterded address format is used, the branch address 
in the Aadress Branch, Halt Branch, Enter and Exit 
instructions have a maximum address capability of 299,998. 
To accomplish this the address cortroller bits carry the 
following significance: 


O60 = O = Most Significant Digit of Address 
01 = 1 = Most Significant Digit of Address 


10 


2 = Most Significant Digit of Address 
11 = 3 = Indirect Adoress 


If address extension is used, the address controller in 
the Branch, Halt Branch, Enter and Exit instructions is 
enly used to indicate an indirect acdress. 


ALL Indirect Addresses in the indirect address chain that 
are. context relative are relative to the Data Base 
(Base #0) unless the indirect address is incexed. If the 
indirect address is indexed, the specified Base Indicant 
from the index register wiil be used to determine the 
Memory Area that contains the incirect address. If the 
indirect acdress is extended with a "D" and no index 
register is specified, the address is relative to the Code 
Base (Base f1). 


An indexed tranch address should resolve to a 5Base 
Indicant value of "1". The processor will always treat 
the resolved address as being relative to Base #1. The 
processor will not check for improper memory assignments. 
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3.204 ADDRESS INDEXING 


The Index Register Format is defined as: 


SIGN BI Xe) D5 D4 D3 4 D1 
fw ha eh a ns Fae Fan we fo ee Hn fet 
1s fr |]o | vo | dD | D | D fd J 


S = Sign digit 
I = Base Indicant 
D = Decimal digit 0 thru 9 


The address of the Index Register points to the sign 
digit. If indexing is specifed, the Index Register 
contents (D6 - D1) are added to or subtracted from _ the 
address depending on the value of the sign digit. 


The value of the Base Inaicant indicates which Base/Limit 
pair is associated with the indexed address. The Base 
Indicant must accompany the address in ail further 
processing. The specified base is added to the sum of the 
address and the decimal field of the index register. 


Some values of the Base Indicant may be invalid. See 
Appendix A - Compatibility Notes (A.32). 


An attempt to index below the BASE or above the LIMIT (see 
Section 5.1) will cause an Adoress Error fault (AEX = 11). 
See Appendix A — Compatibility Nates (A.30). 


An undigit in the decimal field of an Index Register will 
cause an Address Error Fault (AEX = 12). 


An indexed branch address should resolve to a Base 
Indicant value of "1". The processor will always treat 
the resolved address as being relative to Base #1. The 
erocessor will not check for improper memory assignments. 
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3224 ADDRESS INDEXING (Continued) 


Three Index Registers (IX1, Ix2 & IxX3) o€cupy a reserved 
area of memory, relative to Base #0. They are Located at. 
memory addresses 08, 16 and 24 respectively. 


These Index Registers may also be toaded with the Load 
Index Register instructicn (OP = 67) and stored with the 
Store Index Register instruction (OP = 68). 


The following instructions and procedures have the ability 
to change the index registers that are maintained in 
reserved memory as an implicit operand: 


OP Mnemonic Name 

30 BCT Branch Communicate CIX3) 

31 NTR Enter (1x3) 

32 EXT Exit (IxX3) 

35 VEN Virtual Enter (1X3) 

37 SLL Search Link List C1IX1) 

38 SLD Search Delink CIX1,1X2) 
39 SEA Search CIx1) 

62 HCL Hyper Call (1X3) 

63 RET Return (IxX3) 

64 SLT Search List CIX1,1X2) 
66 STB Search Table CIX1) 

91 SRD Scan R/D (IX1) 

-- HCP Hardware Catt CIX3) 
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3.224 ADDRESS INDEXING (Continued) 


The four Pobile Index Registers (IX4, IX5, IX6 & IX7) may 
be Loaded inagivuaily or collectively with a Load Index 
Register instruction (OP = 67) and stored indivuatly or 
collectively with a Store Index Register instruction 
COP = 68). The processor must maintain the value of these 
registers. 


The following instructions and procedures set the Mobile 
Index registers invalid after storing them on a stack: 


OP Mnemonic. | | Name 
30 BCT | Branch Communicate 
62 HCL _ Hyper Cail 
— INP Interrupt Procedure 
mo HCP _ Hardware Call Procedure 


The following instructions restore the Mobile Index 
registers that were stored on a stack. 


oP Mnemonic "Name 
63 RET Return CHCL & HCP variant) 


93 BRYV Virtual Branch Reinstatee 
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342023 ACDRESS CONTROLLER 


The two low-order bits of the first digit of the address 
field provide information that refers to the particular 
address or to the type of data stored at that address. 


The two bits generatly carry the fotlowing significance: 


00 - Unsigned 4-bit format CUN) 
C1 Signed 4-bit format (SN) 
10 - Unsigned 88-bit format CUA) 
11 - Indirect Address (IA) 


Some combinations are prohibited in some instructions and 
may be variants in other instructicns. 


The values of the first digit for both the Low 
(controller) and the hich order (indexing) bits are shown 


below. 
UN SN UA IA 
ae mn te me toe nae tae me + 
1!o 4} f2 43 4 No indexing 
Se Pot 2 Pee 
14 15 J) 6 | 7 4 IX1 Ix4& IXx7 
et ee Pee 
i8 19 ja |B d IX2. 1x5 
$ eet a = tae $+ 
ic f}o j]e«& jr 4] IX3 1X6 
femme twee fae nn $e ot 
Examples: 


1. A-address = 607000. 


From the above table, 6 means UA and IX1. This means 
add 1000 and the contents of Index Register One to the 
value of the Base. The data at this address is 
processed as eight bit units. 


2. A-address = FOOOOQ. 
From the table, F means IA and IX3. This means that the 
indirect address will ke found by adding zero to the 
contents of IX3 and then adding the base. 
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3.3 OPERATOR CODE 


The first two digits of an instruction are used to define 
the operation. ALL unassigned operator codes are reserved 
for expansion. The occurrence of an invalid operator code 
is an Invalid Instruction Fault (IEX = 01) and will cause 
a Hardware Call procedure to be executed. 


3.4 FIELD LENGTH 


‘The next four digits may be used to define field tength. 
AF - and BF generally refer to the data fieid tLength of the 
"A" operand and the “B" operand respectively. Maximum 
fietd tlength of 100 units is indicated when the two digit 
value is equat to O00. 


3.4.1 INDIRECT FIELD LENGTH 


Indirect Field Length is specified by setting the two high 
order bits (8 & 4) of the most significant digit True. 
When Indirect Field Length is specified, a two-digit 
memory Location relative to the Data Base (Base #0), is 
addressed. The information at this address specifies the 
actual field length or another two digit memory Location. 


The relative address of the Indirect Field Length 
information is specified by the two low order bits of the 
most significant digit and the three high order bits of 
the Least significant digit. 


MSD | LSD 
foe ewoa $ aap ap «> ap + 
813%.r { uid I = Indirect Fietd Length Flag = 1 
4] 1 ¢# yi f T = Tens Position of Address + Base 
2itTt |] wi ft U = Units Position of Address + Base 


tf T § O F 


Oo 
t 


MUST BE ZERO 
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3.4.1 INDIRECT FIELD LENGTH (Continued) 


Twerty even numbered indirect addresses ranging from 
CC to 38, relative to Base #0, are available. The 
following table decodes the relative address of the 
indirect field Length specified by AF or BF. | 


MSD | LSD 


| 0 2 4 6. —tié8B 


c | 00 G2 04 06 08 
D | 10 12 #14 16 18 
E | 26 #22 24 26 = 28 
F 30 32 34 36 38 


Example: If AF=C4 and Base #40 = 1000, the two digit 
length of the “"A™ data field or another indirect 
field Length is found at absolute address 1004. 


Only the following instructions have Indirect Field Length 
capability for both AF and BF: 


OP Mnemonic - Name 

01 INC Increment 

02 ADD Add 

03 DEC Decrement 

04 SUB Subtract 

05 MPY Multiply 

06 DIV Divide 

08 MYO Move Data 

09 MVL Move Links 
10 MVA Move Alpha 
11 MVN Move Numeric 
12 MVW Move Words 
13 MVC Move and Clear Words 
14 MVR Move Repeat 
15 TRN Translate 
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3.4.1 INDIRECT FIELD LENGTH (Continued) 

oP Mnemonic . Name 
16 SDE Scan~Equal 
17 SdU Scan-Unequal 
13 SZE Scan-Zone Equal 
19 $ ZU Scan-Zone Unequal 
30 BCT Communicate 
31 NTR Enter 
35 | VEN Virtual Enter 
37 SLL Search Link List 
38 SLD Search Link DeLink 
39 SEA Search 
4e AND And 
43 ORR 6 6 60r 
4h NOT Not 
45 CPA Compare Alpha 
46 CPN Compare Numeric 
Ao E€0T : Edit 

—  =~60. _ LOK. | Lock/Unlock 
6T | ~ ASP | Adjust Stack Pointer 

. 62 HCL Hyper Call 
64 ) SLT Search List 
65 WHR . Write Hardware Registers 
66 | STB Search Table 
67 LIX Load Index Registers | 
68 SIX Store Index Registers 
85 : cro Convert 1/0 | 
86 ATE Alter Table Entry 
87 MOP Measurement OP 
&8 D2B Decimal to Binary 
89. — B2d. Binary to Deciaal 
90 INT Interrupt 
9T SRO ; Scan Result Descriptor 
92 RAD Read Address 
94 I10 Initiate 1/0 
95 ROT ‘Read Time of Day 
97 STT Set Time of Day 
98 Toc 1/0 Complete 
99 SST System Status 
AO MVS , | Move Strings 
A1 CPS Compare Strings 
A2 HSH Hash Strings 
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2.4.1 INDIRECT FIELD LENGTH (Continued) 


The following instructions have Indirect Field Length 
Capability in AF only. EF indirect field Length will be 


ignored. 
OP Mnemonic Name 
33 BRT Bit Reset 
34 BST : Bit Set 
40 BZT Bit Zero Test 
41 BOT Bit One Test 
48 . HBK Halt Breakpoint * 


* See Appendix A - Compatibility Notes (A.25). 
3.4.2 LITERALS (AF ONLY) 


The Literal capability can only be specified ty "AF". An 
"A* Field Literal is specified by setting the 8 and 2 bits 
of the most significant digit of AF True and the 4 bit 
False. The Literat flag indicates that the “A” address 
syllable of the instruction dces not contain an address 
but does contain the literal data that is to be used by 
the instruction. The six digits of the "A" address portion 
of the instruction are the operand itself and not the 
address index, address contrcller or the operand address. 
The Literal is LEFT JUSTIFIED. Literat capability and AF 
Indirect Field Length cannot be srecified at the same 


time. 
MSD | LSD 
oo + 
81] t jad f L = Literat Flag = 1 
Se + 
41 c¢c qj ui ft 0 = Must te Zero 
a ooo + 
2] eq4deuoe | U = Units of Literal Length 
$m en a pe + 
17 at f]oui $f A = Address controlter of Literal 
$oemenm tenet field (see following table) 
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324.2 LITERALS CContinued) 


Bits Al and AG of “AF" indicate the Literal data type. 


AT | AQ Controller Unit Length 


1 G | O | Unsigned 4-bit (UN) | 1-6 digits 


1} 0 | 4 ‘|| ‘Signed 4-bit (SN) { 1-5 digits plus sign 
ew ee whe eee @ } eee ow ee owe wee we ew ew ee $ wee wom wee wow wow ewe wee 
1 4 | O | 8-=bit CUA) | 1-3 characters 

$e ae fn wm fe a an we fn oo eee 
i 14 4 14 #(| Reserved . | 


The following improper useage of Literal will produce an 
Invalid. Instruction Faudit CIEX = 22). See Appendix 
A - Compatibility Notes (A.28). 


1. Controller 3 CA1*A0) 


2 C(A1*A0/) and Length >3 


2@e Controller 


" 


3. Controller 1 (A1/*AQ) and Length >5 


4. Controller GO CA1/*A0/) and Length >6 


The data itself must te left-justified in the six digit 


field that would have contained the non-extended A address 
af it were not tliteral. 
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34-2 LITERALS (Continued) 


Only the following instructions have Literal capability: 


OP Mnemonic Name 

01 INC Increment 

02 ADD Add 

03 DEC. Decrement 

04 SUB Subtract 

05 MPY Multiply 

06 OlV Divide 

10 MYA Move Alpha 

11 MVN Move Numeric 

14 | MVR Move Repeat 

16 SDE Scan~Equal 

17 SDU Scan-Unequait 

18 SZE Scan~Zone Equal 
19 $ZU | Scan-Zone Unequal 
37 SLL Search Link List 
38 SLO . Search Link Delink 
39 SEA Search 
*40 82T Bit Zero Test 
£41 BOT Bit One Test 

42 AND And 

43 ORR Or 

44 NOT Not 

45 CPA Compare Alpha 

4E CPN Compare Numeric 
49 EDT Edit 

61 ASP Acjust Stack Pointer 
87 MOP Measurement OP 

8é D2B Decimal to Binary 
89. . B2D Binary to Decimal 
94 IIo Initiate 1/0 

G8 I0c 1/0 Complete 


*Not recommended for general use 
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32422 LITERALS (Continued) 


The Literal Flag is invalid in the following instructions 
and wilt cause an Invatid Instruction Fault (IEX = 21): 


OP 


The Literal Flag is ignored in the 


oP 


Mnemonic 


CPS 
HSH 


Mnemonic 
SMF 
HBK 
RET 
ACM 
SRD 


Name 
Move Data 
Move Links 
Enter 
Bit Reset 
Bit Set 
Search List 
Search Table 
Load Index Registers 
Store Index Registers 
Convert 1/0. 
Interrupt 
Read Address 
Virtual Branch Reinstate 
Read Time of Day 
Set Time of Day 
System Status 
Move Strings 
Compare Strings 
Hash Strings 


following instructions: 


Name 
Set Mode 
Halt Breakpoint 
Return 
Accumulator Manipulate 
Scan Resust Descriptor 
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3.4.2 LITERALS (Continued) 


The Virtual Enter (VEN) and Hypercall (CHCL) instructions 
use concatenated AF/BF field lengths or an AF Literal. In 
this case, an AF Literal of 81, B2 or 83 wilt be 
interpreted as a length of 1, 2 or 3 characters in the "A"™ 
Location. All other Literals are not atlowed and will 
cause an Invalid Instruction fault (IEX = 21). 


3.5 | INSTRUCTION OPERAND OVERLAP DEFINITIONS 
Sedat TOTAL OVERLAP 


Two operands totally overlap if their addresses, address 
controllers and field lengths are identical. 


Xe ae PARTIAL OVERLAP 
Two operands partially overlap if at least one digit of 
each occupy the same memory Location and at Least one of 
the following conditions is true. 
1) Starting operand addresses are not equal. 
2) Data types are not equal. 
3) Field tengths are not equal. 
Sete 5 MATCHING TYPE~ADDRESS OVERLAP 
A type of partial overlap where the operands addresses are 


the same and data types are the same, but the field 
lengths are not the same. 
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4 PROCESSOR STATE 
Aol INTERNAL PROCESSOR STATE 


The V-Series architecture is basically a memory-to-memory 
computer architecture. However, scme processor state is 
loaded from memory by the preccessor at specific times, and 
any succeeding modifications of those fields in main 
memory has no imgediate effect upon the processor 
operation. 


The fotlowing list specifies the global state set up in 
memory by software and loaded within the processor: 


1. . REINSTATE LIST ADDRESS 

2. MEMORY AREA STATUS TABLE ADDRESS 

3. SNAP PICTURE ADDRESS 
be MEMORY ERROR REPORT ADDRESS 

ee 5. KERNEL MEMORY AREA TABLE BASE/LIMIT ENTRIES 

6. MCP ENVIRONMENT TABLE ADDRESS 

7. NUMBER OF ENTRIES IN THE MCP ENVIRONMENT TABLE 
8. TIME OF DAY 


** Not all processors load this item of processor state. See 
Appendix A - Compatibility Notes (A.44). 
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4.1 INTERNAL PROCESSOR STATE (Continued) 


The fcllowing List specifies the state maintained within the 
processor for the CURRENT TASK: 


1. TASK REINSTATE LIST POINTER = points to entry for 
current task 


2s TASK USER ENVIRONMENT TABLE POINTER - points to ET 
for current task 


3. NUMBER OF ENTRIES IN TASK USER ENVIRONMENT TABLE 


4. TASK USER SERVICES MEMORY AREA TABLE PCINTER =—- points 
to USMAT for current task 


5. NUMBER OF ENTRIES IN THE USER SERVICES MEMORY AREA 
TABLE 


6~- MCP DATA MEMORY AREA BASE/LIMIT - points to MCP DATA 
MA for current task 


ar a ACTIVE ENVIRONMENT NUMBER —- active environment number 
for current task 


8. PROGRAM COUNTER - program address for current task 
9. TIME SLICE REMAINING 

70. ACCUMULATOR 

11. MEASUREMENT REGISTER 

12-2 INTERRUPT MASK 

13. MOBILE INDEX REGISTERS 

14. COMPARISON TOGGLES (COMS) 

15.2 OVERFLOW TOGGLE 


16. MODE INDICATORS 
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4.2 OVERFLOW FLAG 


The Overflow Flag indicates that the result fietd Length 
of an arithmetic, Move Alphanumeric, or Move Numeric 
operation is not sufficient to store the result. 


The Overflow Flag is not cleared at the beginning of an 
arithmetic operation, but is preserved. Therefore, it 
indicates overflow. that has occurrea any time tefore or 
during a. series of arithmetic operations or other 
interspersed non-arithmetic operations. 


The Overflow Flag #s cleared by the Conditional Branch on 
Cverflow (OP = 28), Edit (OP = 49) and Search (OP = 39) 
instructions. 


The Overflow Flag is stored in memory and reset by the 
Branch Communicate (OP = 30), Enter (OP = 31), Virtual 
Enter COP = 35),. and Hyper Call (COP = 62) instructions.. 
The Overflow Flag is also stored in mewrory and reset by 
the Interrupt and the Hardware Call procedures. 


The Overflow Flag is unconditionally restored from memory 
by the Return (OP = 63) and Virtual S8ranch Reinstate 
(OP = 93) instructions and conditionally restored from 
memory by the Exit (OF = 32). 


The COM and OVF Flags Field referenced elsewhere in this 
documentation contain the following information: 


Information Digit Bit 
Reserved Ox 
Reserved 

Reserved 

Reserved 

Reserved tT 
Overflow Flag 

Comparison Low Flag 

Comparison High Flag 


‘ 
OamaANnNWONW : 


* Notes Digit 0 is used as a flag during the EXIT 
2 | instruction to. specify whether to restore 
the settings of the Overflow and Comparison 
flags. 
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4.2 OVERFLOW FLAG (Continued) 


The Overflow Flag is affected by .the following 
instructions and procedures: 


OP Mnemonic Name 

01 INC Fixed Point Arithmetic 
02 ADD ; 

03 DEC 

04 SUB 

06 DIV 

10 KAVA Move Alphanumeric 

11 MVN Move Numeric 

28 OFL Branch on Gverflow 

30 BCT Branch Communicate 

31 NTR Enter 

32 EXT Exit 

35 VEN Virtual Enter 

39 SEA Search 

49 EDT Edit 

50 IAD Integer Arithmetic 

51 IAS 

52 ISU 

53 Iss 

54 IMU 

55 IMS 

57 IMI 

62 HCL Hyper Call 

63 RET Return 

70 RAA Real Arithmetic 

71 RAS ; 

72 RSU 

73 RSS 

74 RMU 

75 RMS 

76 RDOV 

77 ROS 

84 ACM Accumulate Manipulate 
88 D2B Decimal to Binary Conversion 
89 B2D Binary to Decimal Conversion 
93 BRV Virtual Branch Reinstate 
— INP Interrupt Procedure 

-- HCP Hardware Calt Procedure 
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4.3 — COMPARISON FLAGS (COMH, COML) 


The states of the Comparison Flags are: 


+-COML- |-COMH—-+ 

i oO { Oo | Null (Clear) 

} 0 | 1 | Greater or High 
{ 7 { oO | -Less or Low 

| 1 1 1 | Equal 

a ee 


The Comparison Flags will be stored in memory and reset by 
the Branch Communicate (COP = 30), Enter €0P = 31), Virtual 
Enter (OP = 35), and Hyper Catl (OP = 62) instructions. 
They are also stored in memory and reset by the Interrupt 
and the Hardware Call procedures. 


The Comparison Flags are unconditionally restored from 
memory by the Return (CP = 63) and Virtual Branch 
Reinstate Cop = 93) instructions and conditionally 
restored from memory with by the Exit (OP = 32). 


The Layout of the COM Flags Field is displayed in Section 
kets , 
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4.3 COMPARISON FLAGS (Continued) 


The Compariscn Flags are affected by the following 
instructions and procedures: 


OP Mnemonic Name 

01 INC Fixed Point Arithmetic 

02 ADD 

03 DEC 

04 SUB 

05 MPY 

06 DIV 

10 MVA Move Alrchanumeric 

11 MVN Move Numeric 

16 SDE Scan to Delimiter - Equal 
17 SDU Scan to Delimiter - Unequal 
18 SZE Scan to Delimiter —- Zone Equal 
19 $ZU Scan to Delimiter - Zone Unequal 
30 BCT Branch Communicate 

31 NTR Enter 

32 EXT Exit 

33 BRT Bit Reset 

34 : BST Bit Set 

35 VEN Virtual Enter 

37 SLL Search Link List 

38 SLO Search Link Delink 

39 SEA Search 

40 BZT Bit Zero Test 

41 BOT Bit One Test 

42 AND And 

43 OR Or 

44 NOT Not 

45 CPA Compare Alphanumeric 

46. CPN | Compare Numeric 

49 EDT Edit 

50 IAD Integer Arithmetic 

51 IAS 

52 TSU 

53 Iss 

54 IMU 

55 IMS 

57 IMI 

58 ILD 

59 IST 

60 LOK Lock/Unlock 
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4.3 COMPARISON FLAGS (Continued) 
OP Mnemonic Name 
62 HCL Hyper Call 
63 RET Return 
64 SLT Search List 
66 STB Search Tabie 
70 RAA Real Arithmetic 
71 RAS — 
72 RSU 
73 RSS 
74 RMU 
75 RMS 
76 ROV 
77 RDS 
78 RLO 
79 - RST 
84 ACM , ee 
88 D2B Decimal to Binary 
&9 B20. Binary to Decimal 
91 ? SRO Scan Result Descriptor 
92 RAD Read Address Register 
93 BRV Virtual Branch Reinstate 
94& Irmo . Initiate 1/0 
Al CPS Compare Strings 
-- INP Interrupt Procedure 
-- HCP Hardware Cail Procedure 


The Comparison Flags are not altered by conditional or 
unconditional branching. 
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4.4 MODE INDICATORS 


The Mode Indicators are used to el the operating mode 
of the processor... 


The Mode Indicators are stored in memory in the following 
formats: 


INFORMATION DIGIT BIT 


Reserved 

Reserved 

Reserved 

Reserved 

Soft Fault Enable 
Privileged/User Mode 
Trace Mode 

Snap Enable 


wahoo od ot OOO 
Ow#M WO Nh W 


The Mode Indicators may be changed by the following 
instructions and procedures: 


OP Mnemonic Name 

30 BCT Branch Communicate 

62 HCL Hyper Call 

63 RET Return 

93 BRYV Virtual Branch Reinstate 

~ INP Interrupt Procedure 

-- HCP Hardware Call Procedure 
4u4.1 SNAP ENABLE INDICATOR 


The Snap Enable Indicator must be set in addition to the 
Snap Picture Enable (See Sec. 4.6) to allow a Snap picture 
to be taken and stored at the Snap Picture address that 
has been set with the Write Hardware Register instruction 
(OP = 65:BF = 01). 
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hehe TRACE INDICATOR 


The Trace Indicator enables the Trace function of the 
processor. The Trace Indicator is either set or reset by 
the Hyper Call (OP = 62), the Return (OP = 63), or the 
Virtual Branch Reinstate (OP = 93) instructions or the 
Hardware Call procedure. The Trace Indicator is always 
reset by the Interrupt Procedure. 


When the Trace function is enabled, a Trace Fault Hardware 
Call procedure will be executed at the completion of the 
current instruction except after the Hardware Call Return 
variant of the Return (OP = 63) instruction. The Hardware 
Call procedure will store the instruction address of the 
next instruction to be executed along with some trace 
parameters on the stack. See Appendix A =- Compatibility 
Notes (A.50). 


The Hardware Catl Return variant of the Return COP = 63) 
instruction will prevent a Hardware Cali procedure due to 
the Trace Indicator until the next instruction has been 
executed. 
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4.4.3 PRIVILEGED/USER MODE INDICATOR 


The Privileged/User Mode Indicator is used to control the 
use of certain instructions that may only be executed by 
the operating system. The system is in Privileged Mode, 
which allows atl instructions to be executed, if the 
indicator is set. The system is in User Mode if the 
indicator is reset. An attempt to use a privileged 
instruction while in User Mode will cause an Invalid 
Instruction fault (IEX = O02). 


The following instructions may oniy be executed in 
Privileged Mode: 


oP Mnemonic Name 

60 LOK Lock 
63. RET Return CHCL & HCP variant). 
65 WHR Write Hardware Register 

£5 cro Convert 1/0 

86 ATE Alter Table Entry 

90 INT Interrupt 

91 SRO Scan Result Descriptor 

92 RAD Read Address 

93 BRV Virtual Branch Reinstate 
94 Ito Initiate I/0 

97 STT Set Time-cf-Day Timer 

98 roc 1/0 Complete 

99 SST System Status 


The Privileged/User Mcde Indicator atiso restricts the use 
of the MCP Environment Number in certain instructions. In 
the Virtual Enter (OP = 35), the Virtual Exit variant of 
Return (COP = 63), the Move String COP = AO), the Compare 
String (OP = A1) and the Hash String COP = A2) 
instructicns, if the most significant digit of the 
Environment Number is equal to a "D" and the system is not 
in Privileged Mode cause an Invalid Instruction fault 
CIEX = 31). In the Move String (OP = AO), Compare String 
(OP = A1) and Hash String (OP = A2) instructions, if the 
Environment Number is equal to “zero” and the system is 
not in Privileged Mode cause an Invalid Instruction fault 
CIEX = 32). 
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4.4.4 SOFT FAULT ENABLE INDICATOR 


The Soft Fault Enabte Indicator enables the soft fault 
reporting feature of the V-Series operating system. 


When this indicator is set the  8ranch Communicate 
CoP = 30), Hyper Cait (OP = 62), Return COP = 63) and 
Virtual Branch Reinstate (OP = 93) instructions will 
examine the Soft Fault Pending Flag in the Reinstate List 
entry for the current task, and cause a Hardware Call 
procedure to be executed if the digit is not equal to 
zero. 


4.5 MEMORY ERROR REPORT ENABLE 


The Memory Error Report Enable allows one memory error 
report to be written into memory. ; 


This indicator affects the contents of main memory 
specified by the vatue of the Memory Error Report Address 
that has been set by the Write Hardware Register 
instruction (OP = 65:BF = 02). : : 


This enable is set by the Write Hardware Register 


instruction (OP = 65:B8F = 02) and is. turned off 
automatically after the report has been written into 
memory. 

4.6. SNAP PICTURE ENABLE 


The Snap Picture Enable allows one SNAP picture to be 
stored in memory. 


This enable affects the contents of main memory specified 
by the value of the Snap Picture Address that has been set 
by. the Write Hardware Register instruction 
COP = 65:BF = QO1). 


This indicator is set by the Write Hardware Register 


instruction CoP = 65:BF = C1) and is turned off 
automatically after the picture has been written into 
memory. 2 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


wwe ew we owewew oe woee 


| 
BURROUGHS CORPORATION $= a ne ee + 1997 5390 
SYSTEM DEVELCPMENT GROUP | 


PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
fe ee eee ae ee eo ee ee a ee ee ee ee ee ewe ee eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 47 
4.7 TASK TIMER 


The Task Timer is a counter that is used to interrupt a 
task when its time stice has ended. The maximum timer 
value is about 100 seconas. The most significant digit of 
the timer controls the timer interrupt. 


If the Timer Interrupt bit is set in the Interrupt Mask, 
an Interrupt procedure occurs, that stores the address of 
the next instruction to be executed, whenever the most 
significant digit of the timer is equal to zero. 


If the Timer Interrupt bit is not set in the Interrupt 
Mask, the timer will continue to decrement at the same 
rate until an Interrupt procedure is executed for any 
reason. At that time the value of the Task Timer will be 
stored in the Reinstate List Entry for the interrupted 
task and the Task Timer set to its maximum value. 


If an interrupt has not occurred before the entire task 
timer reaches zero, a task timer fault will occur, which 
will cause a hardware cail that will store the address of 
the next instruction to be executed. See Appendix A =- 
Compatibility Notes (A.45). 


The Task Timer is affected by the Virtual Branch Reinstate 
instruction (OP = 93) and the Interrupt procedure. 


The resolution of the Task Timer is machine dependent. 
See Appendix A ~ Compatibility Notes (A.36).. 
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4.8 KERNEL MODE 


Kernel Mode is the special mcde the processor is in while 
executing the MCP Kernel routine. The MCP Kernel is 
entered with the execution of the Interrupt procedure and 
is exited with the execution of the Virtual Branch 
Reinstate instruction (OP = 93). 


An attempt to execute a Hardware Catl procedure while in 
Kernel Mode will cause the system to REDLIGHT halt after 
storing the fault indicators in absolute memory Location 
72 cared 81. 


When a REDLIGHT halt occurs, a SNAP picture is taken (if 
enabled) and the processor stops. The processor cannot 
continue from this point as the error that caused the 
REDLIGHT is in a non-recoverable portion of the system. 
The error must be cured and the system reinitialized 
manually. 


5 TASK ADDRESSING ENVIRONMENT 


5.1 TASK ADDRESSING CAPABILITIES 


A task may have up to eight different areas of main memory 
addressable in its tocal environment at any one time. 
These local memory areas are located using the following 
data structures: the Reinstate List, the MCP Environment 
Table, the User Environment Table, and Memory Area Tables. 
These tables ére described in sore detail in Later 
sections. However, the basic linkages between these tables 
are described briefly below. 


Each task has an entry in a system array called the 
Reinstate List in which the processor and MCP maintain 
information about that task. 


A task may execute instructions from MCP code modules or 
user program code. ALl of the code modules for the MCP 
have entries in the MCP Environment Table. Entry #0 of the 
Reinstate List contains a pointer to the MCP Environment 
Table. All cf the code modules for a user program have 
entries in the User Envircnment Table for that task. The 
Reinstate List entry for each task contains a pointer to 
the User Environment Table for that task. 7 
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5.1 TASK ADDRESSING CAPABILITIES (Continued) 


Each MCP or User Environment Table entry fpoints to a 
Memory Area Table which describes the local addressing 
environment for that code. The first eight entries in the 
Memory Area Table contain the actual base/limit pairs for 
each memory area or indirect pointers to the actual 
base/lLimit pairs. 


The smallest atlocatable unit of memory is a Memory Area. 
It may be from 1,000 to 1,000,000 digits in size in 
increments of 1000 digits. 


The following instructions or procedures change the 
cperating environment of the processor by resolving the 
first eight entries in the specified Memory Area Table and 
retaining the Base and Limit values for memory access 
protection. See Appendix A - Compatibility Notes (A.34). 


op Mnemonic Name 

30 BCT Branch Communicate 

35 VEN Virtual Enter 

62 HCL Hyper Cail 

63 RET Return 

86 ATE Alter Table Entry 

93 BRV Virtual Branch Reinstate 
“— INP Interrupt Procedure 

-- HCP Hardware Call Procedure 


The processor has the ability to reference these eight 
Memory Areas as the Local environment at any point in time 
(See Section 3.2). The processor also has the ability to 
reference ncen-local Memory Areas and provide memory access 
protection for such Memory Areas as are specifieaq by the 
Convert I/0 (COP = 85), the Alter Table Entry (OP = 86), 
the Move String (OP = AQ), the Compare String (OP = A1), 
or the Hash String (OP = A2) instructions. 
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5.2 REINSTATE LIST 


The Reinstate List is a system array set up by the MCP to 
control task switching on the processor. Every task has an 
entry in this table. 


The Reinstate List is located in memory with a Write 
Hardware Register instruction (OP = 65:B8F = O00). 


Two of the entries have special significance. The entry 
for task #0 is not assigned a task, because its 
Environment Table Address field contains the address of 
the MCP Environment Table. Task #1 is reserved for the Mcp 
Kernel code. 


See Appendix A - Compatibility Notes (A. 46) for a detailed 
Layout of the entry. 


5a ENVIRONMENT TABLE 


The Environment Tables are system arrays set up by the MCP 
to. inforr the processor of the tlegal addressing 
environments for a task. A task has access to addressing 
environments in the MCP Environment Table or that task's 
USER. Environment Table. 


The MCP Environment Table is located by the Environment 
Table Address field in the Reinstate List entry for Task 
#0. This Environment Table is shared by all tasks. 


Every task has its own USER Environment Table, located by 
the Environment Table Address field in the Reinstate List 
entry for ong. task. 


See “Appendix A - Compete bitaty Notes (A.48) for a detailed 
Uayout of the Environment Table entry. 
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5.4 MEMORY AREA TABLE 


A Memory Area Table (FAT) contains 1-10G entries which 
contain the actual Ease/Limit pairs for a memory area or 
point indirectly via Cory descriptors to the actual 
Base/Limit pairs. It may be an executable or 
non-executatle Memory Area Table. 


Each environmental table entry of a task contains the 
address of a Memory Area Table and the number of entries 
in that table. Each task when running has one of its 
Memory Area Tables loaded tnto the hardware. This is 
cailed its local addressing environment. <A task can have 
up to eight different memory areas in its Local addressing 
environment at any one time. Its Local addressing 
environment is cefined by an executable Memory Area Table. 
An executable Memory Area Tabte contains eight entries, of 
which Base/Limit #1 references a code memory area Ci-e., 
instructions are fetched from this memory area). 


A non~executatble Memory Area Table does not contain a 
reference to a code memory area in Base/Limit pair #1. It 
is used for storage of Memory Area descriptors (Base/Limit 
pairs or Copy descriptors to Base/Limit pairs). 


Every task has a User Services Memory Area Table (CUSMAT). 
This non-executable Memory Area Table describes MCP memory 
areas containing privileged information about that task. 
To protect these memory areas from user access, this 
Memory Area Tabie is located by the Memory Area Table 
Address field in the USER Environment Table entry #0 for 
the task. Thus to access any of these memory areas via an 
instruction, the user must specify an Environment Number 
of zero, which is illegal except in Privileged Mode. 


A Memory Area Table entry can have the following Memory 
Area Table entries: Original Entry, "C™ Copy Entry, "E" 
Copy Entry, Memory Area Fault Entry, and Unused Entry. See 
Appendix A =- Compatibility Notes (A.34) for a detailed 
Layout of each entry. 


Some processors require an ATE to nctify it when a MAT 


entry is modified. See Section 20 on the ATE instruction 
for details. 
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5.5 MEMORY AREAS 


The smallest altocatable unit of memory is a Memory Area. 
It may be from 1,000 to 1,000,000 digits in size in 
increments of 1000 digits. For example, a software code 
module that is 57,244 digits in size witl be assigned to a 
58,000 digit Memory Area. A software code module of only 
150 digits will be assigned to a 1,000 digit Memory Area. 


A memory area is Located by a Base/Limit pair contained in 
a Memory Area Table. for refererces to data or code in 
the local addressing environment, the base relative memory 
addresses are added to the selected Base value determine 
the absolute wemory Location. 


Memory access protection is provided by comparisons of the 
Base and Limit Vatues to the address of the requested 
memory access to insure that the value of the requested 
address is tLess than the Limit value but greater than or 
eaual to the Base value. If the address of requested 
memory access is outside of the specified Memory Area, 
cause an Address Error fault CAEX = 20-26) and terminate 
the instruction without storing any further data into 
memory. | se 


526 MEMORY AREA STATUS TABLE (MAST) 


The Memory. Area Status Tabte is tocated in memory with a 
Write Hardware Register instruction (COP = 65:BF = 03). 
Each entry in the Memory Area Status Table contains 
information that is related to a Memory Area that is known 
to the system. 


See Appendix A - Compatibility Notes (A.47) for a detailed 
layout of the entry. 
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Sat LOCATING A MEMORY AREA TABLE ENTRY 


A Memory Area Table Entry is specified by a Task Number 
(TN), Environment Number (EN), and a Memory Area Numter 
CMAN). 


To locate a Memory Area Table (MAT) or an entry within a 
MAT, one must traverse the address Links through the 
Reinstate List, the MCP Environment Table or Task User 
Environment Table, and Memory Area Tables. 


The Task Number represents an array subscript into the 
Reinstate List of 0000 to 9999. (The actual number of 
possible tasks may be limited by memory constraints.) The 
address of the Reinstate List is provided by scftware with 
a Write Hardware Register instruction (BF = 0G). The 
processor maintains an internal cointer to the Reinstate 
List entry for the current task, but must recalculate any 
references to Reinstate List entries for other tasks. The 
Reinstate List entry for Task #0 contains’ the mCP 
Environment Table Address and that table's number of 
entries rather than information about an actual 
independent task. . 

If the first digit of the EN is equal to a “D", then the 
five teast significant digits represent an array subscript 
into the MCP Environment Table of G0000 to 99999. The 
Reinstate List entry for Task #0 contains the address of 
the MCP Environment Table in its Environment Table Address 
field and the size of the MCP Environment Table in its 
Number of Entries in the Environment Table Field. 


If the first digit of the EN is equal to "0 - 9", this six 
Gigit number represents an array subscript into a User 
Environment Table of GO00000 to 999999. (The actual number 
cf environments for a task may be Limited by memory 
constraints.) The Reinstate List entry for a task contains 
the address of its task's User Ervironment Table in its 
Environment Table Address field and the size of its task's 
User Environment Table in its Number of Entries in the 
Environment Table field. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$wewe ee wwe we owe ee 


I 
BURROUGHS CORPORATION fines a re eae eet, 1997 5590 


SYSTEM DEVELOPMENT GROUP { 


@p asavena PLANT | Vv SERIES INSTRUCTION SET 
fo | 
$< wm wee ew woe oe oe en ee ww we ew ee ee ee cee a ae ae ce aoe eee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 54 
5.7 LOCATING A MEMORY AREA TABLE ENTRY (Continued) 


If the first.digit of the EN is equal to any other value, 
then cause an Address Error fault (AEX = 52 if the EN came 
from an Environment Descriptor or AEX = 62 if the EN came 
from a MAT entry) and terminate the instruction with no 
further action. If undigits exist in the Last five digits 
of the EN, cause an Adaress Error fault (AEX = 53 if the 
EN came from an Environment Descriptor or AEX = 63 if the 
EN came from a MAT entry) and terminate the instruction 
with no further action. 


If the array subscript portion of the Environment Number 
is larger than the number in the Number of Entries field 
for the relevant Environment Table, cause an Address Error 
fault CAEX = 57 aif the EN came from an Environment 
Descriptor or AEX = 67 if the EN came from a MAT entry) 
and terminate the instruction with no further action. 


If a MAT is being tLocated by an Environment Number 
contained in user addressable memory (i.e., other than a 
MAT Copy Type entry or an MCP Function Table entry), then 
the following additional security check is done: 


If the processor is not in Privileged Mode and either 
the Environment Number equals zero Cexcluding the 

special cases of VIRTUAL ENTER and RETURN (VIRTUAL 
EXIT Variant)) or the first digit of the Environment 
Number equais “D", then cause an Invalid Instruction 
fault CAEX = 31) and terminate the instruction with 
no further action. 


The Environment Table entry located above contains’ the 
address of the desired Memory Area Table in its Memory 
Area Table Address field and the size of the MAT in its 
Number of Entries in the Memory Area Table field. If the 
Memory Area Number parameter is greater than the value in. 
the Number of Entries in the Memory Area Table field, then 
cause an Address Error Fault CAEX = 58 if the EN came from 
an Environment Descriptor or AEX = 68 if the EN came from 
a MAT entry). If any of the digits of the Memory Area 
Nuater contain undigits, then cause an Address Error Fault 
CAEX = 54 if the EN came from an Environment Descriptor or 
AEX = 64 if the EN came from a MAT entry). 
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5.28 RESOLVING A MEMORY AREA TABLE ENTRY 


A Memory Area Table (MAT) entry may contain the following 
types of entries: an Original Type (the actual Base/Limit 
of the corresponding Memory Area), an Unused Type (entry 
is unused), “C” or "E"™ Copy Types Centry contains a "C" or 
"E* Cory Descriptor pointing to another MAT entry), or 
Memory Aree Fault Type (the Memory Area is not currrently 
in main memory). 


The algorithm for resolving a MAT entry is generally 
handled as described below. However, in some instruction 
algorithms, additional entry type checking is performed 
which may cause additional error faults. Refer to the 
particular instructicn aigorithms for these exceptions. 


Copy Type entries provide levels of indirection for MAT 
entries, so that only one Original Entry may exist for a 
memory area. One Original Entry may have many Copy Type 
entries pointing to it. If the MAT entry being resolved 
is a Copy Type entry, then the information in this entry 
is used to locate another MAT entry which must then be 
resolved. If a chain of Copy Type entries exists, then 
this process wiil repeat itself until a non-Copy Type 
entry is found. The hanaling cf this final non-Copy' Type 
entry is described later in this section. The next 
paragraph explains how to determine the Copy Descriptor 
parameters needed to locate the next MAT entry in the 
chain. 


If the MAT entry is a "C"% Copy Type entry, then the 
Environment Number and Memory Area Number contained in the 
MAT entry Calong with the current Task Number) are used to 
locate the next MAT entry to be resolved (See Section 5.7 
for details). Since the information in a "C" Copy Type 
entry may only point to a MCP MAT or a MAT for the current. 
task, it is frequently used by the FCP to gain access to 
memory areas belonging to whichever task it is currently 
servicing. 
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5.8 RESOLVING A MEMORY AREA TABLE ENTRY (Continued) 


If the MAT entry is an "“E™" Copy Type entry, then the 
absolute address of the next MAT entry to be resolved is 
contained in the MAT entry. However, an "E" Copy Type 
entry must not point to another Copy Type entry or an 
Address Error fault CAEX = 69) will occur. The “E" Copy 
Type entry is typically used when a task wants to gain 
access to data in a memory area which belongs to antoher 
task. In this case, the owning task has the Original Entry 
for the shared memory area in its Memory Area Table and 
the other tasks point to it via an “E" Copy Type entry. 


If the final MAT entry is an Original Type, then the 
Base/Limit pair contained in this. entry is loaded directly 
into proper processor Base/Limit registers. 


If the final MAT entry 3s a Memory Area Fault Type, then a 
Hardware Call Procedure reporting either a Soft Memory 
Area Fault or Hard Memory Area Fault is performed. A Soft 
Memory Area Fault is performead untess the particular 
instruction algorithm states otherwise. Note that = an 
attempt to execute a Hardware Cail Procedure in Kernel 
Mode causes a REDLIGHT hait (See Section 4.8). | 


If the final MAT entry is an Unused Type, then the 8sase 
and Limit registers for this entry are set equal to each 
other. However, since these Base/Limit values are invalid 
Ci.e., Base/Limit = 000/000), any attempt to access memory 
via an Unused Entry will cause an Address Error fault (AEX 
= 2n). 
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5.9 LOADING A MEMORY AREA TABLE 


Loading a Memory Area Table (MAT) consists of locating an 
-eight entry executable MAT, resolving entries 0-7, and, if 
no error faults were detected, loading the final results 
into the corresponding processor Base/Limit registers 0-7. 


This procedure is performed when a task changes or reloads 
its local environment during instructions Like Hypercall, 
Branch Communicate, Virtual Enter (non-local variant), 

“Return (Virtual Exit, Hyper Return, and Hardware Return 
variants), Interrupt, Virtual Branch Reinstate, and Alter 
Table Entry. It ts also used in the Hardware Call 
Procedure and Interrupt processing. 


5.10 MCP DATA AREA 


Every task has a memory area (located by User Environment 
Number 0, Memory Area Number 0) cailed the MCP Data Area 
in which the MCP maintains information concerning that 
task. In addition, it contains the “reserved memory” of 
the MCP routines for that task (See Section 22.2 for a 
Gescription of the MCP Data Area reserved memory). The MCP 
Data Area is described by Base/Limit pair #0 when aie task 
is executing MCP code. , 
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6 “INTERRUPT PROCESSING 


There are two mechanisms for interrupting an instruction 
Stream to start executing the appropriate MCP routines: 
Interrupt Procedures and Hardware Cait Procedures. 


1. An Interrupt Procedure is executed as a response to 
certain instruction interrupts or maskable interrupts 
te transfer control of the processor to the MCP 
Kernel routine. 


An Interrupt Mask ts used to indicate which of the 
maskable conditions will be adlowed to interrupt the 
current processing. If any interrupt conditicns have 
occurred, and the corresponding bit{s) in the 
Interrupt Mask is set, then an interrupt procedure is 
executed. The interrupt condition wilt be reset 
during the execution of the Interrupt procedure if 
the corresponding condition is set in the Interrupt 
Mask. 


The Interrupt Descriptor is as follous: 


CONDITION BIT CAUSE 

Reserved 7 | 

Instruction 6 - Instruction-related Interrupt 
Overtemp 5 = System Overtemperature 

Task Timer 4 - MSD = 0 

Reserved 3 

REAL TIME 1/0 2 - 1/0 CCMPLETE 


Real Time Device. 
NORMAL 1/70 ERROR 1 —- I/0 COMPLETE, Exceptions, 
Non~Real Time Device. 
NORMAL 1/0 0 - I/0 COMPLETE, No Exceptions, 
. Non-Real Time Device. 


The Instruction Interrupt is net maskable. However, 
the other Interrupt Descriptcr bits are the logical 
“and” of the pending interrupt conditions and the 
Interrupt Mask. 
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6 INTERRUPT PROCESSING (Continued) 


The definition of the eight bit Interrupt Mask is as 


follows: 
CONSITION BIT CAUSE 
Reserved 7 
Reserved 6 
Overtemp 5 - System Overtemperature 
Task Timer 4 - MSD = QO 


Reserved 3 
REAL TIME 1/0 2 <-> I/0 COMPLETE 
‘Real Time Device. 


I/0 ERROR 1 - I/6 COMPLETE, Exceptions, 


Non-Real Time Device. 
NORMAL 1/0 0 - I1/0 COMPLETE, No Exceptions, 


Non-Real Time Device. 


The interrupt conditions are tested and the interrupt 
procedure initiated at the end of the current 
instruction with the address of the next instruction 
to be executed stored in the Interrupt Frame unless 
an instruction variant specifies that the address of 
the instruction that caused the interrupt is to be 
stored in the Interrupt Frame. 


Instruction Interrupts are flagged in the Interrupt 
Descriptor with the actual Instruction Interrupt 
condition stored in the Instruction Interrupt Cause 
Descriptor Located in absolute memory locations 32 - 
33. 
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6 INTERRUPT PROCESSING (Continued) 


The Instruction Interrupt Cause DOescriptor is defined 
as. follows: 


VALUE - CAUSE 
O8-FF Reserved | 
— O07, Failed Virtual Branch Reinstate 
06 Executed Interrupt Instruction (OP = 90) 
os. Failed Hardware Call 
04 Released Event 
03 Released Lock 
02. Failed Event 
01 Failed Lock 
00 Reserved 


An Interrupt caused by a failed Hardware Call 
rrocedure may store inconsistent values depending 
upon the cause of the failure. 


An over-temperature condition in the system will 

cause an Interrupt procedure to be executed. After 
detection of the condition a processor-dependent time 
delay occurs before a system power-off is initiated. 


If an Interrupt condition and a Hardware Call 
condition exist at the same time, the following 
aigoritha is applied: 


ae If an Instruction Interrupt condition and an 
instruction-related Hardware Catl "error" 
condition (Invatid Arithmetic Data, Instruction 
Timeout, Address Error, Uncorrectable Memory 
Parity Error, Invalid Instruction) occurs at the 
same time, then the Instruction Interrupt 
condition is ignored as the instruction did not 
actually execute correctly. 


b. If the Instruction Interrupt condition is a 
Failed Lock and the only Hardware Calt condition 
is a Trace Fault, then the Trace Fault condition 
is ignored. | 
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6 INTERRUPT PROCESSING (Continued) 


> EDGED OD -P an <a EE em ee a OP a ee a ee ee ee 


Ce If any other Fault conditions still remain, then 
a Hardware Call Procedure is performed. 


gd. If any Instruction Interrupt conditions remain or 
any maskable interrupt conditions are not masked 
by the Interrupt Mask (which may have just been 
loaded by a Hardware Catt procedure), then an 
Interrupt Procedure is performed. 


2e A Hardware Call procedure is executed as a response 
to certain processor detected faults. <A Hardware 
Cail procecure changes the system environment = ana 
transfers control to a software error handling 
routine. 


The Hardware Call procedure stores the “state” of the 
processor in a Hardware Call Stack Frame on the stack 
that is associated with the called routine. 


The instruction address of the failing instruction is 
included in the “state" that is stored as a result of 
the following faults: Address Error; Invalid 
Instruction; Invalid Arithmetic Dataz Invalid Alter 
Table Entry; Accumulator Trap; Uncorrectable Memory 
Errors; Instruction Timecut; and certain Memory Area 
Fauits. 


The instruction address of the next instruction to be 
executed (Cuntiess one of the faults that require that 
the address of the failing instruction be stored is 
also present) is included in the “state” that is 
.stored as a result of the following faults: Trace; 
Programmatic Soft Fault; and other Memory Area Faults. 


See the introductory discussion in Section 6 about 
Interrupt Procecures for a description of the 
algorithm to be applied when an Interrupt condition 
and a Hardware Call condition exist at the same time. 
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6.1 INTERRUPT PROCEDURE CINP) 


The Interrupt procedure is used by the processor hardware 
to transfer the system environment to the MCP Kernel. 


This procedure is used to enter the MCP Kernel function 
specified by the six digit address located at memory 
address 94, relative to the MCP Data Area for Task #1. 
Processor registers and “state" are storeco in the 
Interrupt fFrawe and control is transferred to the MCP 
Kernel environment. 

The following operations are peforwed by this instruction 
to enter the MCP Kernel environments: 


1. Store the current vatue of the Task Timer into’ the 
Time Stice Remaining Field of the Reinstate List 
Entry for the current Task. Set the vatue of the 
Task Timer to its maximum numeric value. 


2e - §tore the two-digit Interrupt Descriptor into 
absolute memory locations 21-22. 


3. Store the machine “state™ of the interrupted task 
| into the Interrupt Frame, Located in the Reinstate 
List Entry for the interrupted task. 


&. Selectively reset the interrupt conditions according 
to the Interrupt Mask. If the bit in the mask is 
' equal to a “one”, reset the corresponding condition. 
If the bit in the mask is equat to “zero” the 
corresponding condition will not be changed. Reset 

the Instruction Interrupt condition. 


5S. Set the machine “state” as follows: 


INFORMATION SET TO 
Kernel Mode SET 
Active Environment Number 000000 
Current Task Number 0001 
Privileged/User Mode PRIVILEGED 
Trace Mode NON-T RACING 
Snap Enable DISABLED 
Soft Fault Enabte DISABLED 
Measurement Register ocagod ocdo 
Comparison & Overflow Flags. RESET 
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6.1 INTERRUPT PROCEDURE (Continued) 


6. Set the MOPOK signal to “0O" while the Measurement 
register is being chanaed and set it to a "1" at atl 
other times. 


7. Set the Interrupt Mask register to zero. 


8. Store the four digit Task number for Task number one 
(0001) at absolute memory address 82. 


9. Locate and Load the Kernel Memory Area Table (MAT), 
which is the MAT pointed to by the first entry in the 
USER Environment Table for Task #1. 


10. Execute an unconditional branch to the six-digit 
address, relative to Base #1, located at memory 
address 94, relative to Base #0. If any Hardware 
Call conditions exist, cause a REDLIGHT halt (See 
Secticn 4.6) after storing the fault indicators in 
absolute memory Locaticn 72 - 8&1. 
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6.2 HARDWARE CALL PROCEDURE CHCP) 


The Hardware Cati procedure is used by the processor 
_ hardware, when one of the specified faults exist, to enter 


the routine specified by the Hardware Call Function. The 
fault indicators are  storea in a fixed memory Location 
pelative to Base #40 of the catted function. Processor 


“state” is stored in a Hardware Call Stack Frame on a 
stack that is relative to Base #40 of the specified 
function. Control is transfered to the Hardware Call 
Procedure code. 


If the processor is in the MCP Kernel environment, an 
attempt to execute a Hardware Caid procedure will cause 
the processor to REDLIGHT hait (See Section 4.8) after the 
fault indicators have been stored in absolute memory 
Location 72 - 81. 


The following operations are performed by this procedure: 


1. Locate the six digit address, relative to the MCP 
Data Area, of the Hardware Call Function entry in the 
MCP Function Table at memory address 87 relative to 
the MCP Data Area. 


The Hardware Calt Function entry contains the 
following information: 


INFORMATION DIGITS 
Environment Number 00-05 
Next Instruction Address 06-11 
Protection Field (DD) 12-13 
Reserved 14-15 
Interrupt Mask 16-17 
Mode Indicators 18-19 


“Note - The Lowest memcry address = 00 
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6.2 HARDWARE CALL PROCEDURE (Continued) 


If the Protection Field is not equat to "DD", then 
this Hardware Call Procedure has failed. Perform the 
following steps; 


ae Write the Fauit Indicators into the Failed 
Hardware Cait R/D Area Field of the Reinstate 
List entry for this task. 


b. Write "05" into the State Indicator field of the 
same Reinstate List entry. 


Ce Perform an Interrupt Procedure, reporting a “C5” 
(Failed Hardware Call) in the Instruction 
Interrupt Cause Description. 


2s Load the Memory Area Table specified by the 
Environment Number contained in the Hardware Call 
Function Table entry. : 


If an invatid Environment Number or Memory Area 
Number is encountered or a Memory Area Fault is found 
during the loading of the MAT, then this Hardware 
Cail Procedure has failed. Perform the following 
steos: “ 


ae Write the Fault Indicators into the Failed 
Hardware Call R/D Area Fietd of the Reinstate 
List entry for this task. 


b. Write "05" into the State Indicator field of the 
Same Reinstate List entry. 


ce Perform an Interrupt Procedure, reporting a "05" 


(Failed Hardware Cail) in the Instruction 
Interrupt Cause Descriction. 
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6 «2 HARDWARE CALL PROCEDURE (Continued) 


3. Store ten digits of Faudit Indicators into memory 
Location 72 - 81, relative to the newly loadea 
Base #0. The Fault Indicators contain the following 


information: 
INFORMATION DIGIT BIT 
Hard Memory Area Fauit t2 a 
Trace t2 2 
Invalid Arithmetic Data (Undigits) 72 1 
Soft Memory. Area Fault 72 0 
Invatid Instruction 73 3 
Uncorrectable Memory Parity Error 73 2 
Address Error 73 1 
Instruction Timeout 73 0 
Stack Overflow 74 3 
Accumulator Trap 74 2 
Snap Picture Taken 74 1 
Soft Fault | 74 0. 
Reserved 75 3 
Reserved 75 2 
Reserved 75 1 
Task Timer Fault 75 0 
Reserved 76-77 = =ALL 
Address Error Extension 78-79 = =ALL 
Invalid Instruction Extension 80-81 ALL 


4. Reset the Fault Condition Indicators. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 


5. Use the stack pointer, located at address 40 
{Relative to the newly loaded Base #0) as the 
startina address, relative to Base #0, to store the 
Hardware Call Stack Frame. 


The Hardware Catl Stack Frame is stored on the stack 
in the fellowing sequence. 


INFORMATION | DIGITS 

Old TOS ==> Accumulator 00-27 
Measurement Register 28-35 

Interrupt Mask 36-37 

Mobile Index Registers 38-69 

Mode Indicators 70-71 

COM and OVF Flags 72-73 

Active Environment Number 14-79 

New IX3 ==> Instruction Address * 80-85 
Saved IX3 Value 86-93 

Stack Frame Indicator CFD) 94-95 

Fault Environment Number ** 96-101 
Fault Memory Area Number ** 102-103 
Fault Task Number *x 104-107 
Trace Information ** 108-187 


New TOS ==> 
Note - The Lowest memory address = Q0. 


* Either store the address of the failing instruction 
or the address of the next instruction to be executed 
on the stack depending upon the type of fault. 


at If the Hardware Catl was caused by a Hard or Soft 
Memory Area fault, store the Environment Number, 
Memory Area Number and Task Number of the faulted 
entry as parameters on the stack. See Appendix A - 
Compatibility Notes (A.51). If in Trace Mode, the 
trace parameters are passed on the stack in the next 
80 digits. See Appendix A =- Compatibility Notes 
C(A.50). The space for these parameters is always 
atlocated whether or not they are actualiy present. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 
6- Store the new value of the next available stack 


9. 


location (Relative to the newly loaded Base #0) into 
memory address 40 (Relative to the newty loaded 


‘Base #0). 


Set the two most significant digits of Ix3 to "CQ" 
and set the six least significant digits of Ix3 to 
the initial address specified in memory address 40 
(Relative to the newly loaded Base #0) plus 80. 


IX3 now points to the Next Instruction i in the 
Stack Frame... 


Set the machine “state” as follows: 


INFORMATION SET TO 
Next Instruction Aadress Function Table 
Active Environment Number Function Table 
Interrupt Mask Function Table 
Mode Indicators Function Tatle 
Measurement Register (user field) ooco0ce 
Comparison & Overflow Flags RESET 
Trace Mode NON-TRACING 


Set the MOPOK Line to “zero” white the Measurement 
register is being changed and set it to a “one” at 
all other times. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 


10. Using the new Base/Limit environment, resolve’ the 
next instruction address, relative to Base #1 and 
execute an unconditional branch to that address. 


The use of the Mobile Index Registers or the Accumulator 
to pass parameters is invalid. The contents are not 
guaranteed. 


The Hardware Call procedure fails if any faults exist at 
the completion of the Hardware Cail procedure. If the 
Hardware Call procedure fails, store: 


(a) the Fault indicators in the Failed Hardware Call R/D 
Area Field of the Reinstate List Entry for this task 


(b) "05" into the State.-Indicator Field cf the Reinstate 
List entry for this task 


Cc) “05" into absolute memory Location 32 and cause an 
Instruction Interrupt to the MCP Kernel. The 
Interrupt procedure may store inconsistent values 
depending upon the cause of the failure. 
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6.221 FAULT INDICATORS 


The Fault Indicators are described in the following 
paragraphs. 


6.20101 (DIGIT 72 BIT 3) - HARD MEMORY AREA FAULT 


This fault indicates that-a Hardware Call procedure was 
executed that stored the adcress of the failing 
instruction because a Memory Area Fault entry was detected 
while loading a Memory Area Table in certain instructions 
CHyper Call (OP = 62), Convert 1/0 (OP = 85), Move String 
COP = AO), Compare String (OP = AT), and Hash String 
COP = A2)] that require the faulted entry in order to 
execute the instruction. The Environment Number = and 
Memory Area Number that point to this Memory Area Table 
entry were also stored as stack parameters. 


6,201.2 CDIGIT 72 BIT 2) - TRACE FAULT 


This fault indicates that a Hardware Cait procedure was 
executed that stored the address of the next instruction 
to be executed because the System iS operating in Trace 
Mode. 

a. n 
The following information is passed on the stack on each 
trace fault. See Appendix A - Compatibility Notes (A.50). 


1. Program address of previous instruction (the one 
. being traced). 


2e Program address of next instructicn. 

Le Opcocde.. 

4. Resolved AF with an indirect flag indication. 

5. Resolved BF with an indirect flag indication. 

6. _ A address, resolved (including index register used 


and address controtler). 


r ore B address, resolved (including index eave ter used 
‘and address controtter). 
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becele2 TRACE FAULT (Continued) 


ge C address, resclved Cincluding index register used 
and address controller). 


94 Overflow and Comparison flags. 
6e2e12.3 (DIGIT 72 BIT 1) -~ INVALID ARITHMETIC DATA FAULT 


This fault indicates that a Hardware Cait procedure was 
executed that stored the adoress of the _ fatling 
instruction because an undigit other than the sign digit 
has been detected in an arithmetic operand. See Appendix 
A - Compatibility Notes (A.16). 


A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4.4.1} and the Snap Picture Enable (Sec. 
4.6). ; 


6a2.124 (DIGIT 72 BIT 0) - SOFT MEMORY AREA FAULT 


This fault indicates that a Hardware Cali procedure was 
executed that stored the address of the next instruction 
to be executed because a Memory Area fault entry was 
detected while loading a Memory Area Table in those 
instructions that do not require the faulted entry in 
order to execute the instruction. The Environment Number, 
Memory Area Number and Task Number that point to this 
Memory Area Table entry were also stored as_ stack 
parameters. 


6e2-1.5 COIGIT 73 BIT 3) - INVALID INSTRUCTION FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Invalid Instruction has been 
detected. Further detail witl also be stored. in the 
Invaiid Instruction Extension byte (See Section 6.2.3). 


A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4.4.1) and the Snap Picture Enable (Sec. 
4.6). See Section 6.2.3 for those errors classified as 
Instruction Errors. 
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6.2.1.6 (CDIEIT 73 BIT 2) - UNCORRECTABLE MEMORY PARITY ERROR 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Unccrrectable “multi-bit™ Memory 
Parity Error has been detected. An Uncorrectable Memory 
Parity Error during the execution of a processor 
instruction will terminate the instruction without writing 
into memory at the Location the errcr was detected. 


6.2.1.7 (CDIEGIT 73 BIT 1) —- ADDRESS ERROR FAULT 


This fault indicates that a Hardware Call procedure was 
executed that  storec the address of the failing 
instruction because an Address Error has been detected. 
Further detail will alse be storeaq in the Address Error 
Extension byte (See Section 6.2.2). 


A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4.4.4) and the Snap Picture Enable (Sec. 
4.6). See Section 6.2.2 for those errors classified as 
Address Errors. | 


60201208 CDIGIT 73 BIT 0) - INSTRUCTION TIMEOUT FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an instruction has taken longer than a 
specified processor dependent timeout value. The’ 
Instruction Timeout timer vaiue varies from processor to 
processor. See Appendix A - Compatibility Notes (A.27.4). 


A SNAP picture will be taken if enabled by the Snap Enable 


Indicator (Sec. 4.4.1) and the Snap Picture Enable (Sec. 
4.6). 
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6.2.1.9 (CDIGIT 74 BIT 3) - STACK OVERFLOW FAULT 


This fault indicates that a Hardware Cali procedure was 
executed that stored the address of the failing 
instruction because an attempted stack operation would 
have exceeded the Limit of Memory Area “zero”. This bit 
may only be set by the Virtual Enter (OP = 35), the Hyper 
Calt (OP = 62) or the Adjust Stack Pointer (OP = 61) 
instructions. 


6.2.1.10 (DIGIT 74 BIT 2) — ACCUMULATOR TRAP FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Accumulator Trap Fault occured. 


6.221.411 (DIGIT 74 BIT 1) - SNAP PICTURE TAKEN 


This fault indicates that a SNAP Picture was stored in 
memory at a Location that has been previously been set 
with a Write Hardware Register instruction 
(oP = 65:BF = 01). 


6n.2e1.12 CDIGIT 74 BIT 0) ~— SOFT FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the adaress of the next instruction | 
to be executed because a Soft Fault has been detected. A 
Soft Fault is detected when Soft Fault Enable is set and 
the soft fault digit, located in the Reinstate tist entry 
for the current task, is not equal to zero. This indicator 
may only be set by the Hyper Catt (COP = 62), Branch 
Communicate (OP = 30), Return (COP = 63) and Virtual Branch 
Reinstate (OP = 93) instructicns. 


be2etet3 (DIGIT 75 BIT 0) —- TASK TIMER FAULT 
This fault indicates that a Hardware Calt procedure was 
executed that stored the address of the next instruction 


to be executed because the task timer reached a value of 
zero. See Appendix A - Compatibility Notes (A.45). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


> ewe ee ee ow we 


| 
BURROUGHS CORPORATION {SSS ee = SSeS SS Set 1997 5390 
SYSTEM DEVELOPMENT GROUP |. 


ASACENA PLANT | V SERIES INSTRUCTION SET 
, | 
: ¢ 2 2w eo wwe ewww ew ewe ee ew owe ee nD Se OP anne ED em ED a ED ED ee ee ee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 74 
6eca2 CDIGIT 78-79) ~- ADDRESS ERROR EXTENSION CAEX) 


When the Adaress Error Fault Indicator is set (See Section 
Ge2einel), The Address Error Extension byte will further 
define the type of error. 


INFORMATION VALUE 
General 0c 
Invalid Address Relationship G1 
Hyper Call Functton Limit Error 02 
Odd Operand Address 03 
Invalid MAT Entry Type 04 
Index Register, General 10 
Invalid Arithmetic 11 
Index Register Contains Undigit 12 
Invalid Base Indicant 13 
Stack Pointer {(IX3) is negative 14 
Stack Pointer (1X3) is odd 15 
Base/Limit Error, General 20 
Instruction Fetch 21 
Address Resodution 22 
Operand write 23 
Operand Read : 24 
Giobal Link Address 25 
Address Undigit, General 30 
Instruction Fetch . 31 
Address Resolution © 32 
Operand write 33 
Operand Read 34 
Global Link Address 35 
Branch Address, General 40 
Address >= Limit 41 
Address Contains Undigit 42 


Odd Address 43 
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(DIGIT 78-79) - ADD 


RESS ERROR EXTENSION (Continued) 


INFORMATION VALUE 
Invalid Environment Cescriptor 50 
Invalid Environment Number 51 
Invalid Most Significant Digit 52 
Index Contains Undigit 53 
Memory Area Number Contains Undigit 54 
Environment Number or Memory Area 
Number Out of Range, General 56 
Environment Number Out of Range 57 
Memory Area Number Out of Range 58 
Invalid Memory Area Table Entry 60 
Invalid Environment Number 61 
Invalid Most Significant Digit 62 
Index Contains Undigit 63 
Memory Area Number Contains Undigit 64 
Environment Number or Memory Area 
Number Out of Range, General 66 


Environment Number Out of Range 67 

Memory Area Number Out of Range 68 
"E” Copy Type Entry points to a Copy 

Type Entry 69 
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6.223 CDIGIT 80-81) - INVALID INSTRUCTION EXTENSION CIEX) 


When the Invalid Instruction Fault Indicator is set (See 
Section 6.2.1.5), the Invalid Instruction Extension byte 
witl further define the type of error. 


INFORMATION . VALUE 
General co 
Invalid Operator Code C1 
Privileged Mode Violation . 62 
Invalid Address Controiier 03 
Stack Overflow (OP = 31) C4. 
Counter Overflow C5 
Invalid Field Comparison ; C6 
Invalid Operand Field 07 
Invalid AF or 8F 20 
Literal not Allowed 21 
Invalid Literal 22 
Invalid Indirect Field Length 23 
Invalid Variant 24 
Invalid AF Variant 25 
Invalid BF Variant 26 
Invalid Priviliged Primary Access 31 
Invalid Priviliged Secondary Access 32 


Invalid Attempt to Modify Original or 


Fault Memory Area Table Entry 35 
Copy Protection Violation 36 
Stack, Protection Violation 37 
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7: INSTRUCTION SET SUMMARY 
ADDR*S. = Number of Instruction Addresses. 
LG = Non-extended length of the instruction, in digits. 
FLE = Comparison and Overficw flags changed. 
AIN = AF indirect allowed. 
BIN = BF indirect allcwed. 
SEC. OP NAME ADDR*S LG LIT AIN EIN FLG 


Se. ARITHMETIC; Fixed point, Variable Field Length 


8.1 C01 INC Two-address Add 2 18 Y Y Y Y 
8.2 O02 ADD Three-address Add 3 24 Y Y Y Y 
8.3 03 DEC Twor-address Subtract 2 18 Y Y Y Y 
8.4 04 SUB Three-address Subtract 3 24 Y Y Y Y 
8.5 05 MPY PBultiply 3 24 Y Y Y Y 
8.6 06 OIV Divide 3 24 Y Y Y Y 
9. ARETHMETICs Fixed Point, Fixed Field Length 
9.1 58 ILD Integer Load 1 8 N N N Y 
$.2 59 IST Integer Store 1 8 N N N Y 
9.3 50 IAD Integer Add 4 8 N N N Y 
9.4 51 IAS Integer Add/Store 1 8 N N N Y 
9.5 52 ISU Integer Subtract 1 & N N N Y 
9$.6 53 ISS Integer Subtract/Store 1 8 N N N Y 
9.7 54 IMU Integer Multicly 1 8 N N N Y 
9.8 55 IMS Integer Multiply/Store 1 8 N N N Y 
9.9 57 IMI Increment Memory 1 8 N N N Y 
10. ARITHMETIC; Floating Point, Fixed Field Length 
10.1 78 R&D Real Load 1 8 N N N Y 
10.2 79 RST Real Store 1 8 N N N Y 
10.3 70 RAA Real Add 1 8 N N N Y 
10.4 71 RAS Real Add/Store 1 é N N N Y 
10.5 72 RSU Real Subtract 1 8 N N N Y 
10.6 73 RSS Real Subtract/Store 1 & N N N Y 
10.7 74 RMU Real Multiply 1 8 N N N Y 
10.8 75 RMS Real Multiply/Store 1 8 N N N Y 
10.9 76 RDV Real Divide 1 8 N N N Y 
1C.10 77 ROS Real Divide/Store 1 8 N N N Y 
1€.11 84 ACM Accumulator Manipulate 0 4 N N N Y 
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ra INSTRUCTION SET SUMMARY (Continued) 


SEC. OP NAME ADDR*S tG LIT AIN BIN FLG 


a am — a A ab our aD on ap a> ap-an- ——_ a2 = > en oe _a a a a 


11. ADDRESS BRANCHING 


11.1 20 NOP No Cperation 1 8 N N N N 
11.1 21 LSS Branch on Less Than 1 8 ON N N N 
11.1 22 EQL Branch on Equal 1 & N N N N 
11.7 23 LE@ Branch. on Less Than 
or Equal 1 8 N N N N 
11.1 24 GTR Branch on Greater Than 4 8 N N N N 
11.1 25 WNEQ@ Branch on Not Equal 1 8 N N N N 
11.1 26 GE@ Branch on Greater Than 
| or Equal 1 8 N N N N 
11.1 27 BUN Branch Unconditionat 1 g N N N N 
11.1 28 OFL Branch on Overflow 1 8 N N N N 
11.1 2A NUL Branch on Nult 1 8 N N N N 
11.1 2B GTN Branch on Greater or Null 1 8 N N N N 
11.1 87 LSS Branch on Less Than 1 & N N N N 
1.1 Be EQL Branch on Equal 1 8 N N N N 
11.1 83 LEQ Branch on Less Than 
or Equal 1 & N N N N 
11.1 8&4 GTR Branch on Greater Than 1 8 N N N N 
11.1 85 NEQ Branch on Not Equal 1 8 i N N N 
11.1 86 GEQ@ Branch on Greater Than 
or Equat 1 & N N N N 
11.1 BA NUL Branch on Null 4 8g N N N N 
11.1 8B GTN Branch on Greater or Nuli 1 & N N N N 
11.1 £1 LSS Branch on Less Than 1 8 N No N N 
411.1 £2 EQL Branch on Equal 1 & N N N N 
11.7 €3 LEQ Branch on Less Than 
. or Equal 1 8 N N N N 
17.1 €4 GTR Branch on Greater Than 1 8 N N N N 
11.1 ES NEQ@ Branch on Not Equal 1 8 N N N N 
11.1 €6 GEQ Branch on Greater Than 
or Equal 1 8 N N N N 
11.1 EA NUL Branch on Null 1 3 N N N N 
11.1 EB GIN Branch on Greater cr Null 1 é N N N N 
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7 INSTRUCTION SET SUMMARY (Continued) 


SEC. OP NAME ADDR*S LG LIT AIN BIN FLG 


11. ADDRESS BRANCHING 


11.1 F1 LSS Branch on Less Than 1 8 oN N N N 
11.1 F2 E@tL Branch on Equal 1 8 N N N N 
11.1 F353 LEQ@ E6ranch on Less Than > 

or Equal 1 8 N N N N 
11.7 F& GTR Branch on Greater Than 1 8 N N N N 
11.1 FS NEQ Branch on Not Equal 1 8 N N N N 
$1.1 F6 GEQ Branch on Greater Than 

or Equal 1 & N N N N 

11.1 FA NUL Branch on Null 1 & N N N N 
11.1 FE GTN Branch on Greater or Null 1 & N N N N 
12- HALTS 
12.1 29 HBR Halt Branch 1 & i N N N 
12.2 48 HBK Halt Breakpoint C é N y N N 


13. ENVIRONMENT CHANGE 


17.1 30 BCT Branch Communicate 0 
12.2 31 NTR Enter 1 
13.3 32 EXT Exit 1 
13.4 35 VEN Virtual Enter 2 
127.5 62 HCL Hyper Call 2 18 
13.6 63 RET Return C 
13.7 61 ASP Adjust Stack Pointer 1 
13.8 90 INT Interrupt 1 
13.9 93 BRV Virtual Branch Reinstate 0 


2awza<«aewew« 22 Zz 
+ + 

a a a a ee 

SGaaexcxe eet ec 

<eet a eK ne 


+ =n Characters (Stack Parameters) follow as specified 
by the instruction (0=<n=<9,999 bytes). 


Y+ = Special Literal value. 
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7 INSTRUCTION SET SUMMARY (Continued) 
SEC. OP NAME , ADDR*S LE LIT AIN BIN FLG 


14. DATA MOVEMENT 


14.1 08 MVD Move Data S 24 N Y Y N 
14.2 09 MVL Move Links 3 24 N Y Y N 
14.3 10 MVA Move Alphanumeric 2 18 Y Y Y Y 
14.4 11 MVN Move Numeric 2 18 Y Y Y Y 
14.5 12 MVW Move Words v4 18 ny 6Y Y N 
14.6 %3 MVC Move and Clear Words 2 18 Nn = =6Y Y N 
14.7 14 MVR Move Repeat 2 16 Y Y Y N 
14.8 15 TRN Translate 5 24 N Y Y N 
14.9 49 EDT Edit 3 24 Y Y Y Y 
15. LOGICAL 
15-1 16 SDE Scan-Delimiter Equal Pa 18~—~C* Y Y Y 
15.2 17. SDU Scan-Delimiter Unegual | 2 18 Y Y Y Y 
15.3 18 SZE Scan-Zone Equal 2 13 Y Y Y Y 
15.4 19 SZU Scan~Zone Unequat 2 18 Y Y Y Y 
15.5 39 SEA Search 3 24 Y Y Y Y 
15.6 37 Stt Search Link List 2 18 Y Y Y Y 
15.7 38 Std Search Link Delink 2 18 Y Y Y Y 
15.8 64 SLT Search List 3 24 Y Y Y Y 
15.9 66 STB Search Table 3 24 Y Y Y Y 
95.10 40 82ZT Bit Zero Test 1 12 Y Y nN Y 
15.11 41 BOT Bit One Test 1 12 Y Y N Y 
15.12 45 CPA Compare Alphanumeric 2 18 Y Y Y Y 
15.13 46 CPN Compare Numeric: 2 18 Y Y Y Y 
15.14 33 BRT Bit Reset 1 12 N Y N Y 
15.75 34 BST Bit Set 1 12 N Y N Y 
18.16 42 ANDO Logical And 3 24 Y Y Y Y 
15.17 43 ORR Logical Or 3 24 Y Y Y Y 
18.18 44 NOT Logical Not 3 24 Y Y Y Y 
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? INSTRUCTION SET SUMMARY (Continued) 
SEC. OP NAME ADDR®S LG LIT AIN BIN FLG 


a _——a —_ <7 —_<—>- = —_ = «oan aw _——- ——_ = =o a -_ = oa —_ ca = 


16. INPUT/OUTPUT 


16.1 94 110 Initiate 1/0 1 12 Y Y Y Y 
16.2 92 RAD Read address 1 12 N Y Y Y 
16.3 91 SRD Scan Result Descriptor 0 6. N Y Y Y 
16.4 85 CIO Convert 1/0 2 18 N Y Y Y 
16.5 98 I0C 1/0 Comptete 2 13 Y Y Y Y 
17. BINARY/DECIMAL CONVERSION 

17.1 88 02B Decimal to Binary c 18 ¥ Y Y 
17.2 89 62D Binary to Decimal 2 18 Y Y Y Y. 
718. TIME-OF-DAY TIMER 

18.1 95 RD Read Time of Day 1 12 N Y Y N 
18.2 97 STTY Set Time of Day : 1 12 N Y Y N 
19. MEASUREMENT 

19.1 87 MOP Measurement OP 2 18 N Y Y N 
20. MISCELANEOUS 

20.1 86 ATE Alter Table Entry 2 18 N Y Y N 
20.2 67 LIX Load Index Registers 1 12 N Y Y N 
20.3 68 SIX Store Index Registers 1 12 N Y Y N 
20.4 60 LOK Lock/Unlock . 1 12 N Y Y Y 
20.7 635 WHR Write Hardware Registers 1 12 N Y Y N 
20.8 47 SMF Set Mode CG 6 N Y Y N 
20.9 AB SAD Fail 1 12 N N N N 
20.10 99 SST System Status 1 12 N Y Y N 
21. STRING 

21.1 AQ MVS Move Strings 2 18 N Y Y y 
21.2 A1 CPS Compare Strings 2 18 N Y Y Y 
21.3 A2 HSH Hash Strings 2 18 N Y Y N 
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a ARITHMETIC; FIXED POINT, VARIABLE FIELD LENGTH 
8.1 . TWO ADDRESS AOD CINC)/0P=01 
Format 
$a ew Fan fan an fn ee fp et 
} oP i AF | BF | A i B l 
$ oem for ow fe ow oe few ew ow ow www oe a ee ee eee ee + 
oP = 01 


AF = Length of the "A" field. AF may be indirect or may 
indicate the A-syllable is a Literal. A value of "00" 
is equal to a Length of 100 units. 


BF = Lenoth of the “B" field. BF may “pe indirect. A value 
of *“00" is equal to a length cf 100 units. 


A = Address of the addend field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


8 = Address of the augend and sum field. Address may be 
indexed, indirect or extended. The address 
controtler gata type may be UN, SN, or UA. 


Function 


The Two Address Add instruction adds the contents of cne 
memory Location (A) to the contents of a second memory 
location (B) and stores the sum in the second memory 
Location (B) unless an overflow condition exists. If the 
number of significant digits in the result is greater than 
the sum field length, the sum field will be unchanged, the 
Comparison Flags wilt be unchanged and the Overflow Flag 
will be set. 
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8.1 TWO-ADDRESS ADD CINC)/0P=01 (Continued) 


Store the absolute value of the sum when the sum field 
data type is unsigned (UN or UA). Store the standard 
EBCDIC form of the result sign as the first digit of the 
result when the sum field data type is SN. Fill the zone 
digit with the EBCDIC numeric subset code (F) when the sum 
field data type is alphanumeric CUA). 


The sign of a zero is always considered to be positive. 


If the addend and the augend are of unequal lengths (AF 
not equal to BF), the shorter of the two is treated as if 
jit has been Left filled with zero's. 


Only the numeric digits of an alphanumeric fieid enter 
into the operation. Unsigned (UN or UA) operands are 
assumed to be positive. 


If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Nctes (A.16). 


Comparison Flags 


Pe PGES asa wn ae - ae = a 


In ail cases except overflow, set the Comparison Flags to 
indicate whether the sum is greater than (HIGH), equal to 
(EQUAL), or less than (LOW) zero. 


Overlap 


"A" and “B™ may totally overlap cr may have matching 
type-address overlap (See 4.9.4). Partial overtap of “A” 
and "B® other than matching. type-address overlap, may 
produce incompatible results. See Appendix 
A - Compatibility Notes (A.08). 
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8.1 TWO-ADDRESS AOD CINC)/0P=01 (Continued) 
Examples 


EXAMPLE (1) Add an Alpha Field to a Signed Field 
OP AF BF A B 


01 O02 04, A FIELD CUA), 6 FIELD CSN) 


BEFORE AFTER 
A. FIELD CTE unchanged 
B FIELD +0257 C0274 
COMPARISON nn —sOWEGH 
OVERFLOW an unchanged 


EXAMPLE (2) Add with Overftow condition 
OP AF BF A an: 


01 02 03, A FIELD (UN), 8 FIELD CUN) 


BEFORE AFTER 
A FIELD _ 18 ‘unchanged 
B FIELD 985 unchanged 
COMPARISON | nn unchanged 


OVERFLOW | . an ON 
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8.2 THREE ADDRESS ADD CADD)/0P=02 


Format 

$m ee $ ee fm a fe nm $f er wn wn wo oe ff oe ew } 
{| oF | AF | BF I A | B | C i 
fmm of meno fee wn wm fe we nn we ¢ = oe we oe we fa er ern ne + 
OP = 02 


AF = Length of the "A® field. AF may be indir 
indicate the A-syllable is a literal. A v 
is equal to a length of 100 units. 


BF 


Length of the "8" field. BF may be indire 
of "00" is equal to a length of 100 units 


a a ep 8 ee Oe a on ee ee om 


ect or may 
alue of "CQO" 


ct. A value 


A = Address of the addend field. Address may be indexed, 


indirect or extended. The address con 
type may be UN, SN, or UA. 


B = Address of the augend field. Address may 


troller cata 


be indexed, 


indirect or extended. The address controller data 


type may be UN, SN, or UA. 


C = Address of the sum field. Address may be indexed, 
indirect or extended. The address controller data 


type may be UN, SN, or UA. 


Function 


The Three Address Add instruction adds the contents of one 
memory Location (A) to the contents of a secono memory 
location (B) and stores the sum in a third memory tocation 
(C) unless an overflow condition exists. The sum fieid 


Length is equal to the larger of the AF and BF 


values. If 


the number of significant digits in the result is greater 
than the sum field Length, the sum field wilt be 
unchanged, the Comparison Flags will be unchanged and the 


Overflow Flag will be set. 
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8.2 THREE ADDRESS ADD (CADD)/0P=02 (Continued) 


Store the absolute value of the sum when the sum  fietd 

data type is. unsigned (UN or UA). Store the standard - 
EBCDIC form of the result sign as the first digit of the 

result when the sum field data type is SN. Fit! the zone 

digit with the EBCDIC subset code (F) when the sum field 

data type is alphanumeric (UA). 


The sign of a zero sum is always positive. 


If the addend and augend are of unequal Lengths, (CAF not 
equal to BF), the shorter of the two will be treated as if 
it has been Left filled with zero*s. 


Cnly the numeric digits of an alphanumeric field enter 
into the oreration. 


Unsigned (UN or UA) operands are assumed to be positive. 


If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A ~ Compatibility Notes (A.16). 


Comparison Flags 


ib 6 ae eS Ae ae a> ce ane <-> ~~ <a 


In all cases except overflow, set the Comparison Flags tc 
indicate whether the sum is greater than CHIGH), equal to 
CEQUAL), or Less than (LOW) zero. 


Overlap 


“A" and “B" may partially or totally overlap. "A*® or “B" 
may totally overlap with “C", or may have’ matching 
type-address overlap (see 4.9.4). © 


Partial overlap of "A" or “B" with “C", other = than 


matching type-address overlap, may produce incompatible 
results. See Appendix A - Compatibility Notes (A.09). 
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THREE ADDRESS ADD {ADD)/0P=02 (Cont inued) 


Examples 


EXAMPLE (1) Add an Unsigned Field to a Signed Field 


giving a Signed Sum 


OP AF BF A B . c 


O2 G2 05, A FIELD (UN), 6 FEELD (SN), C FIELD (SN) 


BEFORE AFTER 
A FIELD 20 unchanged 
B FIELD #00015 unchanged 
C FIELD annnnn coooss 
COMPARISON nnn HIGH 
OVERFLOW nan unchanged 


EXAMPLE (2) 


Add an Unsigned Field to a Signed Field 


giving an Unsigned Alpha Sum 


OP A® BF 


O02 O02 05, A FIELD (UN), B FIELD (SN), 


A 


B Cc 


C FIELD CUA) 


BEFORE AFTER 
c¢ 
A FIELD 10 unchanged 
B FIELD 000050 unchanged 
C FIELD annnnnannnn FOFOFOF4FO 
COMPARISON nnn LOW 
OVERFLOW nnn unchanged 
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8.2 THREE ADDRESS ADD (ADD)/0P=02 (Continued) 


EXAMPLE (3) Add an Alpha Field to an Alpha Field 
OP AF BF A 8 C 


aa: aa. —_ << =a 


O2 02 02, A FIELD (UA), B FIELD CUA), C FIELD (CUA) 


= = —- = ae 


BEFORE AFTER 
A FIELD F4EFO unchanged - 
“B FIELD cic2 unchanged 
C FIELD | nannn FS F2 
COMPARISON onnn HIGH 
OVERFLOW | nnn unchanged 


EXAMPLE (4) Add two fields with an Overflow Condition. 
OP AF BF A Bo. a 


——-_ _—: ORE late es a EE a ee a 


02 02 02, A FIELD (UN), 8 FIELD CUN), C FIELD (SN) 


BEFORE = = AFTER 

A FIELD 61 unchanged 
8B FIELD : 53 unchanged 
C FIELD nn unchanged 
COMPARISON nan unchanged 


OVERFLOW nan ON. 
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8.3 TWO ADDRESS SUBTRACT (DEC) /0P=03 
Format 
$a ean $a = $a a fn et oe et 
} op | AF | BF I A | B I 
$a a $a $a nn $e fe 
oP = 03 


AF = Length of the “A™ field. AF may be indirect or may 
indicate the A-syllable is a literal. A value of "00" 
dis equal to a tength of 100 units. - 


BF = Length of the "B" field. BF may be indirect. A value 
of "00" is-equal to a length 100 units. 


A = Address of the subtrahend field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


B = Address of the minuend/difference field. Address may 
be indexed, indirect or extended. The address 
controiler data type may be UN, SN, .or UA, 


Function 


> ap ane 6 on ee Ee ee 


The Two Address Subtract instruction subtracts the 
contents of memory location (A) from the contents of a 
second memory location (8) and stores the difference in 
the second memory location (B) unless an overflow 
condition exists. 


If the numter of significant digits in the result is 
greater than the difference field length, the difference 
field will be unchanged, the Comparison Flags wilt be 
unchanged and the Overflow Flag will be set. 


Store the absolute value of the difference when the 
difference field is unsigned (UN or UA). Store the 
standard EBCDIC form of the resuit sign as the first digit 
of the result when the difference field data type is SN. 
fiili the zone digit with the EBCDIC numeric subset code 
(F) when the difference field data type is alghanumeric 
(UA)... 
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8.3 TWO ADDRESS SUBTRACT (DEC)/0P=03 (Continued) 


The sign of a zero difference is always positive. 


If the subtrahend and minuend are of unequal length (CAF 
not equal to BF), the shorter of the two is treated as if 
it has been Left filled with zero's. 


Only the numeric digits of an alphanumeric field enter 
into the operation. Unsigned (UN or UA) operands are 
assumed to be positive. 


‘Ef the operand data contains undigits other than in the 
Sign digit, cause an Invalid Artthmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


Comparison Flags 


In all cases, except overfiow, set the Comparison Flags to 
indicate whether the difference is greater than CHIGH), 
equal to CEQUAL), or Less than (LOW) zero. 


Overlap 


Or ewes a — 


"A" and “B" may totaily ocverlap or may have matching 
type~address overlap (See 4.9.4). Partial overlap of "A" 
and “8B” other than matching type-address overlap, may 
‘produce incompatible results. See. Appendix 
A - Compatibility Notes (A.08).. 
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8.3 TWO ADDRESS SUBTRACT (DEC) /0P=03 (Continued) 
Examples 


EXAMPLE (1) Subtract two positive numbers 


OP AF BF A B 


03 03 03, A FIELD (SN), B FIELD (SN) 


BEFORE AFTER 
A FIELD #014 unchanged 
B FIELD - +062 C048 
COMPARISON ann HIGH 
OVERFLOW Anan unchanged 


EXAMPLE (2) Subtract two Negative numbers 


OP AF BF A . B 


03 03 03, A FIELD (SN), B FIELD (SN) 


BEFORE AFTER 
A FIELD 0035 . unchanged 
B FIELD dpO029 C006 
COMPARISON nan HIGH 
OVERFLOW non unchanged 


--Burroughs Prior Written Consent Required For Disctosure Of This Data-- 


BURRCUGHS CORPORATION $onn nnn +4 1997 5390 
SYSTEP DEVELOPMENT GROUP —ss os ed } 
PASADENA PLANT 


CCMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 92 


V SERIES INSTRUCTION SET 


3.3 TWO ADDRESS SUBTRACT (DEC) /0P=03 (Continued) 


EXAMPLE (3) Subtract Signed Field From Unsigned Field 
OP AF BF A B 


03 C2 03, A FIELD (SN), B FIELD CUND 


| - BEFORE NETER 
A FIELD p71 unchanged 
.B FIELD 1212 192 
COMPARISON nnn HIGH 
OVERFLOW. . nan unchanged 


ag EXAMPLE (4) Subtract Unsigned Field from Signed Field 
OP AF BF A ) 


O02 C3 .03, A FIELD, (UN), B FIELD (SN) 


BEFORE AFTER 


A FIELD 259 unchanged 
B FIELD +138 0121 
COMPARISON . ann LOW 
OVERFLOW : aan unchanged 
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8.3 TWO ADDRESS SUSTRACT (DEC) /0P=03 (Continued) 


EXAMPLE (5) Subtract Two Signed Fields, Overflow 


Condition 


OP AF BF A B 


O03 03 03, A FIELD (SN), B FIELD CSN) 


BEFORE AFTER 
A FIELD 0556 unchanged 
B FIELD +942 unchanged 
COMPARISON nnn unchanged 
OVERFLOW ann ON 
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Format 
$e mn ten a tan nr tao ne + 0 ee ee $e oe ewe + 
} op | AF | BF I A | B { Cc | 
ge eee tonne fee epee = we peer toe reer—-- + 
OP = 04 


AF = Length of the "A" field. AF may be indirect or may 
-. - 4§adicate the A-syllable is a literal. A value of "G0" 
is equal to a Length cf 100 units. 


BF = Length of the “8" field. BF may be indirect. A value 
of “00" is equal to a length of 100 units. 


A = Address of the subtrahend field. Address may be 
‘indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


& = Address of the minuend field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


C = Address of the difference field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


Function 


The Three Address Subtract instruction subtracts’ the 
contents of one memory Location (A) from the contents of a 
second memory Location (8) and stores the difference in a 
third memory location (C) unless an overflow condition 
exists. The difference field Length is equal to the larger 
of AF or B6F. 


If the number of significant digits in the result is 
greater than the difference field Length, the difference 


field will be unchanged, the Comparison Flags wilt be 
unchanged and the Overflow Flag will be set. 
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8.4 THREE ADDRESS SUBTRACT (SUB) /0P=04 (Continued) 


Store the absolute value of the difference when the 
difference field is unsigned (UN or UA). Store the 
standard EBCDIC form of the result sign as.the first digit 
of the result when the difference field data type is SN. 
Fill the zone digit with the EBCDIC numeric subset code 
(fF) when the difference field data type is alphanumeric 
(UA). 


The sign of a zero difference is always positive. 


If the subtrahend and minuend are of unequal tength CAF 
not equal to 65F), the shorter field is treated as if it 
has been left filled with zero's. 


Only the numeric digits of an aiphanurmeric field enter 
tnto the operation. : 


Unsigned (UN or UA) fields are assumed to be positive. 


If the operand data contains undigits other than in the 
Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


Comparison Flags 


In atl cases, except overflow, set the Comparison Flags to 
indicate whether the . difference is greater than (HIGH), 
equal to (EQUAL), or less than (LOW) zero. 


Overlap 


*“A" and "B" may partially or tatatly overlap. "A" or ™B" 
may totally overlap with “C", or may have matching 
type-address overlap. (See 4.9.4) 


Partial overlap of “A™ or "8" with "CC", other than 


matching type-address overlap, may produce incompatible 
results. See Appendix A - Compatibility Notes (A.09). 
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8.4 THREE ADDRESS SUBTRACT (SUB) /0P=04. (Continued) 
Examoles 


EXAMPLE (1) Subtract an Unsigned Field from an Alpha 
Field 


OP AF BF A - B C 


04 OT 05, A FIELD CUN), B FIELD CUA), C FIELD (SN) 


BEFORE = AFTER 
A FIELD 5 unchanged 
8 FIELD Cic2c3c4c5 unchanged 
- € FIELD nannnn — C2340 
COMPARISON =~ nnn HIGH 
. OVERFLOW — AAN- unchanged 


o~ 
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8.5 MULTIPLY (MPY) /0P=05 
Format 
foe oe femme fee w fo eee ee $e eee -~— - - 5 + 
{ of | At | BF | A | B ] Cc | 
ee ee ee $ oe wn eee $e ene wen ~-+ 
OP = 05 


AF = Length of the “A™ field. AF may be indirect or _ may 
indicate the A-syilable is a titeral. A value of"00" 
‘is equal to a tength cf 100 units. 


BF = Length of the “B" field. 8F may be indirect. A value 
of "00" is equal to a length of 100 units. 


A = Address of the multiplier field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


B = Address of the mu ltiplicand field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


C = Address of the product field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. | 


Function 


The multiply instruction multiplies the contents of one 
memory Location (8B) by the contents of a second memory 
-Location {A) and stores the product in a third memory 
Location (CC). The product field iength is the sum of AF 
and BF, and could be as tong as 200 units. 


Store the absolute value of the product when the product 
field data type is unsigned (UN or UA). Store the 
Standard EBCDIC form of the sign as the first digit of the 
result when the product field data type is SN. Fill the 
zone digit with the EBCDIC numeric subset code (F) when 
the product field data type is alphanumeric (UA). 
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8.5 . MULTIPLY (MPY)/0P=05 £(Continued) 
The Overflow Flag is not affected by this instruction. 
The: sign of a zero proauct is always positive. 


Only the numeric digits of an alphanumeric field (UA) 

enter into the operation. Unsigned fields are assumed to 

be positive. 

If the operand data contains undigits other than in the 

sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Coapatibility Notes CA. T6). 


Comparison Flags 


EE ORD SO Ge ED GN ELIE ORE eae - ee oe 


In all cases, set the Comparison Flags to indicate whether 
the product is positive (HIGH), equal to zero (EQUAL) or 
negative (LOW). 


Qverlap. 


OE 


"A and "B" may. partially or totatly overlap. 
Overlap of “A“™ and "8" with “C", other than matching 


type-~address overlap, may produce incompatible results. 
See Appendix A - Compatibility Notes (A.10). 
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> me > > a ee > me ee ee ED > OO ee Oe Oe Pe ee oe oe 


MULTIPLY (MPY)/0P=05 


Examoles. 


EXAMPLE (1) 


Se ee > ee ee > 0 OP ee Oe OP OS OO OBB SOO OB Be ewese ea 


(Continued) 


Multiply an Alpha Field by an Unsigned 


Field 
OP AF BF A 8 C 
OS O2 05S, A FIELD (UA), B FIELD (UN), C FIELD (SN) 
BEFORE AFTER 
A FIELD 0102 ‘unchanged 
B FIELD 00011 unchanged 
C FIELD nannannannn C0000132 
COMPARISON nnn HIGH 


EXAMPLE €2) Multiply Two Signed Numbers 


OP AF BF A B C 


C5 G2 02, A FIELD (SN), B FIELD (SN), C FIELD (SN) 


A FIELD 
8 FIELD 
C FIELD 


COMPARISON 


-~Burroughs Prior Written Consent 


BEFORE AFTER 
D15 unchanged 
017 unchanged 

nannn C0255 
nnn HIGH 
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8.6 DIVIDE (DIV) /0P=06 

Format 

Pa pee t+ ee eee $—<--—-—--- + 

f op | AF | BF | A | a | c | 

fem mm $a em Fae he ee wf a en ow f ee ne ¢ 

oP = 06 


AF = Length of the “A™ field. AF may be indirect or may 
+. indicate the A-syllable is a literal. A value of "00" 
#s equal to a Length cf 100 units. 


BF. = Length of the “B” field. BF may be indirect. A value 
of "00" is equal to a length of 100 units. 


A = Address of the divisor. field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. | 


8 = Address of the dividend/remainder field. Address may 
| be indexed, indirect or extended. The address 
controtler data type may be UN, SN, or UA. 


Cc = Address of the quotient field. Address may be 
tndexed, indirect © or extended. The address 
controller data type may be UN, SN, or UA. 


Function 


The divide instruction divides the contents of one memory 

Location (B) by the contents of a second memory Location 

(A) storing the remainder in the "“B™ data field and 
storing the quotient in a third memory location (C). . 


The length of the dividend fteld must be greater than the 
length of the diviser field (BF greater than AF). The 
tength of the quotient field is the difference in Length 
cf the “A and "8" fields (BF-AF). If the result is too 
large to fit into the quotient field or if 8F is not 

greater than AF, the division is not performed, the 
contents of "B" and “C" are unchanged, the Comparison 
Flags are unchanged, and the Overflow Flag is set. 
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8ué DIVIDE (OIV)/0P=06 (Continued) 


If the absolute value of the divisor is not greater than 
the absolute value of the equivalent number of leading 
-Gigits of the dividend, the division is not performed and 
the Overflow Flag is set with the Comparison Flags 
remaining unchanged. Note that a divisor which is zero 
will fail this test and the Overflow Flag will be set. 


The absolute value of the quotient is stored when the 
quotient field data type is unsigned (UN or UA). The 
Standard EBCDIC form of the sign is stored as the first 
digit of the result when the quotient data type is SN. The 
zone digits are filled with the EBCDIC numeric subset code 
(fF) when the quotient field data type is alphanumeric 
(UA). ; 


The absolute value of the remaincer is stored when the 
remainder field data type is unsigned (UN or UA). The 
Standard EBCDIC form of the sign is stored as the first 
digit of the result when the remainder data type is SN. 
The zone digits are filled with the EBCDIC numeric subset 

i code (F) when the remainder field data type is 
alphanumeric (CUA). 


Only the numeric digits cof an aiphanumeric field (UA) 
enter intc the operation. 


Unsigned fields are assumed to be positive. 


The sign of the quotient is positive if the sign of the 
divisor and the dividend are the same or the quotient is 
zero, Otherwise the sign is negative. 


If the dividend data type is SN, the sign of the dividend 
will be left unchanged in memory and will thus become the 
Sign of the remainder. Therefore this final remainder 
Sign could be other than “C™ or "D" and a remainder of 
zero magnitude could have a negative sign. — 


If the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Append3x A —- Compatibility Notes (A.16). 
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8.6 DIVIDE CDIV)/0P=06 (Continued) 


‘Comparison Flags 


-— 2 (San an an are a a a =p ana 


Im all cases, except overftow, set the Comparison Flags to 
indicate whether the quotient ts positive CHIGH), equal tc 
zero (EQUAL) or negative (LOW). 


Overlap 


Partiat overlap of the dividend field (8B) and either of 
the other operands may produce inconsistent results. 


If the address of the dividend field is the same as the 

address of the quotient field (B = C) and the respective 
address controllers are equal (8C = CC), a result wilt be 
produced that consists of the quotient followed by the 
Least significant AF units of the remainder. In the case 

Of SN data, the sign of the quotient will be stored in the 
first digit of the resuit foltowed by the quotient and the 
teast significant AF digits of the remainder. 


Examples 
‘EXAMPLE (1) Divide Two Signed Numbers 


OP AF BF A 8 Cc 


Cé a1 04, A FIELD CSN), B FIELD (SN), C FIELD (SN) 


: BEFORE = AFTER 
A FIELD +9 unchanged 
B FIELD #0101 - #0002 Remainder 
C. FIELD vi nnnn. CO1t Quotient 
COMPARISON nan HIGH 
OVERFLOW nan. unchanged 
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&.6 DIVIBE (DIV) /0P=06 (Continued) 


EXAMPLE (2) Divide Two Signed Fields, Negative Numbers 
OP AF BF A B C 


06 O2 05, A FIELD (SN), B FIELD (SN), C FIELD (SN) 


BEFORE AFTER 
A FIELD dDi2 unchanged 
B FIELD 000187 000007 Remainder 
'C FIELD nann co15 Quotient 
COMPARISON nan HIGH 
OVERFLOW nnn . unchanged 


EXAMPLE (3) Divice Producing Overflow (Length Problem) 


OP AF BF A B c 


-- 06 C4 03, A FIELD (SN), B FIELD (SN), C FIELD (SN) 


BEFORE AFTER 
A FIELD 01014 unchanged 
B FIELD D123. so unchanged 
C FIELD nnnna unchanged 
COMPARISON | nnn unchanged 
OVERFLOW nnn ON 


EXAMPLE (4) Divide Producing Overflow (Data Problem) 


OP AF BF A B C 


06 O2 03, A FIELD (SN), B FIELD (SN), C FIELD (SN) 


BEFORE AFTER 
A FIELD D111 unchanged 
B FIELD D125 unchanged 
C FIELD nnann unchanged 
COMPARISON ann unchanged 
OVERFLOW nan ON 
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8.6 DIVIDE (DIV) /0P=06 (Continued) 


EXAMPLE (5) Divide By Zero | 


OP AF BF A B 7 c 


06 02 G3, A FIELD (SN), B FIELD (SN), C FIELD (SN) 


BEFORE AFTER 
& PIELD | +00 ' unchanged 
B FIELD . D1z5 unchanged 
C FIELD nann unchanged 
COMPARISON nan unchanged 
OVERFLOW ann ON 


EXAMPLE (6) Total Overlap of "B" & "C*, 


OP AF BF. Boden, 2 a C. 


bet a Ae a =n : me ae A OS 


G6 C2 04, A FIELD CUN), B FIELD (UN), B FIELD (UN) 


BEFORE AFTER 


- A FIELD = 3... unchanged 
B FIELD 4127 8609 
COMPARISON nnn HIGH 
OVERFLOW. ann unchanged 
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Fixed field Length arithmetic instructions use a 20 digit 
accumulator which holds the instruction result within the 
processor as an operand for a subsequent operation. Every 
_instruction has an implied reference to the accumulator. 


The fixed point (integer) format consists of an implied 
signed exponent fiela (+08) (of 3 digits) followed by a 
wantissa field of a single sign digit followed by eight 
digits of mantissa. 


The fixed point instructions operate on the twelve most 
significant digits of the accumulator. This format is 
similar to the single Precision format in the Floating 
Point, Fixed field Length instructions (See Section 10.). 
The same accumulator is used for the. Fixed Point = and 
Floating Point instructions. : 


If the instruction produces a result greater than seven 
digits, an ._—_—s overflow occurs and. the following 
Characteristics apply. 


1. If the operation specifies a store of the result to 
memory (IAS, ISS, IMS, IMI), this store is not 
performed. 

ex The sign and exponent field is set to +08. 


3% Set the Overflow Flag and set the Comparison Flags to 
HIGH. 


4e The final contents of the accumulator are 
unspecified. 
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9 ARITHMETIC; FIXED POINT, FIXED FIELD LENGTH (Continued) 


A Trap Fault is a software enabled routine that allows the 
instruction im error to be examined. 


The Trap Fault wilt be enabled if the two digit key stored 


at. memory address 64, relative to Base #0, is equal to 
bad alee : ; 


If Trap Fault is enabled and a fault occurs, a Hardware 
Call procedure wilt be executed with the address of the 
--tastruction at fault stored on the stack. 


If Trap Fault is not enabled and a fault occurs, the next 
program instruction will be executed. 
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9.1 INTEGER LOAD CILD)/0P=58 
Format 
+ fawn mew eww + 
| op | A i 
a + 
OP -= $8 


A = Address of the source data field. Address may be 
tndexed, indirect or extended. The final address 
controller data type witl always be treated as SN. 


Function 


The integer load instruction Loads the accumulator with an 
8 digit data field at memory (A). The data field, 
consisting of a sign and seven digits, is loaded into the 
20 digit accumulator as shown below, where "S" is the sign 
of the data fieid and “Dn" represents the numeric data. 
Undigits may be loaded into the mantissa field of the 
accumulator. The result of toading undigits into the sign 
digit $s machine dependent. See Appendix A - Compatibility 
Notes (A.54). 


$—-—--—---- $ 2 oo $ omen ne ee +o<------—- ee + 
{+08 § | G D2 03 D4 | 05 06 OF DEST UCOanoaoastaododada 


wee ww cowoa $ EOE FF w@ OE soeaw wf ee bo oe cee an an «> apa > on op a oe meet —_ op Gb oF ap ae ap ab ow + 


Note that the exponent is set to +08 and that the most 
Siginificent digit as well as the least significant eight 
digits of the mantissa are set to zero. 


Comparison Flags 


Set the Comparison Flags HIGH if the result is positive, 
EQUAL if the resuit equal to zero, and LOW if the result 
7s negative. 


Overfiow 


The Overflow Flag is not affected by this instruction. 
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9.7 INTEGER LOAD (ILD) /0P=58 


Examples 


oe aeem ae a a Oo ap 


(Continued) 


EXAMPLE €1) Load Accumulator with Integer 


OP A 


58 . A FIELD 


A FIELD 


ACCUMULATOR 


COMPARISON 
OVERFLOW 


es . re 


58. 


A FIELD 


ACCUMULATOR 


COMPARISON 
OVERFLOW 


A FIELD. 


BEFORE 


AFTER. 
09876543 unchanged 
annnnannnnnn +08-09876543 
nnannannan ooooacono 
ann LOW 
nnn unchanged 


EXAMPLE (2) Load Accumulator with Undigits 


vu 


BEFORE AFTER 
DOF 1B2E3 unchanged 
nnnnnnannannan +08-O0F 1B2E3 
—fannannan ooco00ca 
ann LOW 
nan unchanged 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROUGHS CORPORATION th a an rn rr rer eee + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT 1 V SERIES INSTRUCTION SET 
| 
ee ec ee re ee ee ee ne ae ae ea re ce ee ee ae ee ee ce nee ee oe a ee a 
CCMPANY COREE PERT Se SYSTEM DESIGN SPECIFICATION REV. A PAGE 109 
9.2 INTEGER STORE CIST)/OP=59 
Fermat 
$m t oe + 
{| oP A | 
et ee + 
op = 59 


> 
" 


Address of the destination field. Address may be 
tndexed, indirect or extended. The final address. 
controller data type will always be treated as SN. 


Function 


The integer store instruction will store into an 8 digit 
field at memory tocation (A) the integer and its sign from 
the accumulator. Undigits may be stored from the mantissa 
fietd of the accumulator. The handling of the sign digit 
is machine dependent. See Appendix A - Compatibility Notes 
CA.54). 


The accumulator, which is in the form: 


1 + 0 &8 S$ sh D2 D3 DA | D5 D6 D7 D8 Mehiddildaha Rie nealed bac as ae. 
Se ooo $ owe ww we oa wf 2 nn ow ee + 


is stored in the destination field as: 


| S 02 D3 D4 | DS DB D7 08 | 


Where “S" indicates the operand sign and “Dn” represents 


the orerand digits. Notice that 01 is dropped. 
Feaning ful results are obtained only when D1 is equal to 
zero. : 


Comparison Flags 


Set the Comparison Flags HIGH if the stored operand is 
positive, EQUAL if the stored ocgerand is equal to zero, 
and LOW if the stored operand is negative. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION teen nnn nnn ==- <<-—- + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
tesoo---- Oe ae ee ae oe eee ae a a ee aD ee oe ae a Oe we oe Oe ee ee oe oe ee oo ae oe 
COMPANY CONFIDENTIAL SYSTEM DESIEN SPECIFICATION REV. A PAGE 110 
9,52 INTEGER STORE (IST) /0P=59 (Continued) 
Overflow 


ew > en-a an oP ae 


The Overflow Flag ts not setae ves ans this instruction. 


Exenptes: 


EXAMPLE (1) Store Accumulator Integer in Memory 
oe - : 


59 A FIELD 


BE FORE , AFTER 


& FIELD Annannannn 09876543 - 

ACCUMULATOR +08-098 76543 unchanged 
ed x —oAnannnnn | 
COMPARISON =n Low 


EXAMPLE (2) Store Accumulator Image in Memory 


OP ti‘(ié‘iK( 


-_—- . ed 


59 A FEELD 


BEFORE AFTER 
A FIELD Anannnon DOFIB2E3 
ACCUMULATOR +08-O0F182E3 unchanged 
gaa, ook - anannnnn 
COMPARISON © so ann. LOW 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORFORATION tee we a nr rn rr nr nn nee + 1997 5390 
SYSTEM DEVELOPMENT GROUP | . 
PASADENA PLANT ] V SERIES INSTRUCTION SET 
| 
op ee te cee ee ee oe ee oe ee ee eee ee we ee ee ee ee ee oe ee oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 111 
9.3 INTEGER ADD (IAD) /0P=50 
Format 
Eo + 
|} op | A i 
a + 
oP = 50 


A = Address of the Addend field. Address may be indexed, 

tndirect or extended. The data type of the final 
address controller is ignored and wilt always be 
treated as SN. 


Function 


~“ 


The integer add instruction adds the number stored in a 
memory Location (A) to the value stored in the accuaulator 
and stores the sum in the accumulator. 


The signs of both the accumulator and the addend are 
considered in the addition and the mantissa sign field is 
set positive or negative based on the result. 


Set the signea exponent field of the accumulator to +08 
even in the case of overfloun. 


If the operand data contains undigits other than in the 
Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


Comparison and Overflow Flags 


If the addition produces a result greater than 7 digits, 
set the Overflow Flag and set the Comparison Flags to 
HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fauit routine. The final contents 
of the accumulator are unspecified. If there is no 
everflow condition, the Comparison Flags will be set to 
EQUAL if the result is zero, HIGH if the result is 
positive and LOW if the result is negative. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


| 
BURROUGHS CORPORATION $a anana = $= == + 1997 5390 


SYSTEM DEVELOPMENT GROUP | 


PASATENA PLANT | V SERIES INSTRUCTION SET 
| | | 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE i112 
9.3 INTEGER AOD CIAD)/0P=50 (Continued) 
Overlap 


There are no overlap restrictions. for this instruction. 


Examples 


EXAMPLE (1) Add Integer to Accumulator 


ee: OP’. ; + A “2 


50 A FIELD 
| «BEFORE AFTER 
AW FIELD 41171111 ss unchanged 
ACCUMULATOR +08+01234567  +08402345678 
| Annnnnnn oococo000d 
COMPARISON - ann HIGH 


OVERFLOW nan unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION VStar Sere SHS eseasc eset 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
i 
pw wwe oe ow ew we oe ew we wr ee wn wr wr we ww we wwe woe ow 
COMPANY CONFIDENTIAL SYSTEM DESIGN SFECIFICATION REV. A PAGE 113 
9.4 INTEGER ADD AND STORE (CIAS)/0P=51 
Format 
ee ee 
| oP | A I 
ee 
oF = 51 


A = Address of the Addend and Sum field. Address. may be 
indexed, indirect or extended. The data type of the 
final address controller will always be treated as 
SN. . 


Function 


The integer add and store instruction will add the number 
stored in a memory location (A) to the value stored in the 
accusulator and store the sum in the accumulator and in 
the same memory location (A). The store to memory does 
not take place on overflow. 


The signs of both the accumulator and the addend are 
considered in the addition and the mantissa sign field is 
set positive or negative based on the result. 


Set the signed exponent fielc of the accumulator to +68 
even in the case of overflow. 


If the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A ~- Compatibility Notes (A.16). 


“-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION $a oe ea an = = = 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V. SERIES INSTRUCTION SET 
. - | 
eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 114 
9.4 INTEGER ADD AND STORE (IAS)/0P=51 (Continued) 


Comparison and Overflow Flags 


Sy a> a. A ae a > a aw: Es 2b ap a <> ap aD o> a 


If the addition produces. a result greater than 7 digits, 
set the Overflow Flag and set the Comparison Flags to 
HIGH. The Trap Fault, if enabled, wiil cause a Hardware 
Calt procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
everftow condition, the Comparison Flags will be set to 
EQUAL if the result. tis zero, HIGH if the result is 
positive and LOW if the result is negative. 


Overlap 


There are no overlap restrictions for this instruction. 
Examples 


_ - EXAMPLE (1) Add Integer to. Accumulator and Store 


oP = ie 
51 so As «FIELD 
: BEFORE . AFTER 
A. FIELD #1191111 C2345678 
ACCUMULATOR +408+01234567 +08 402345678 
rnnnnnann 00GG0000 
COMPARISON ann HIGH 


OVERFLOW nnn unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


>= a = oe op a a oe 


| 
BURROUGHS CORPORATION tana n= = - = --------+ ©1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
, ee eee 
CCMPARY acto pciahasie peal SYSTEM DESIGN SPECIFICATION REV. A PAGE 115 
9.5 INTEGER SUBTRACT (CISU)/0F=52 
Format 
qe oe fae eee ee 
|} op A | 
$e mem tp oom oe + 
cP = 52 
A = Address of the subtrahend field. Address may be 


indexed, indirect or extended. The data type of the 
final address controller wiil always be treated as 
SN. 


Function 


The integer subtract instruction will subtract the number 
stored in a memory Location (A) from the value storeo in 
the accumulator and_ store the difference in the 
accumulator. | 


The signs of both the accumulator and the subtrahend are 
considered in the subtraction and the mantissa sign field 
is set positive or negative tased on the result. 


The signed exponent field of the accumulator is set to +08 
by this instruction even in the case of overflow. 


If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A —- Compatibility Notes (A.16). 


Comparison and Overflow Flags 


7 <> 6 ae @ ae eee a =e =p man ap a> 4a aa 4p 2 ap ae 


If the subtraction produces a result greater than 7 
digits, set the Overfiow Flag and set the Comparison Flags 
to HIGH. A Trap Fauit, if enabled, will cause a Hardware 
Cail procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
over flow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LOw 
if the result is negative. 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


¢ oe wow ww ewww ae -_ = ww. 


7 | 
~BURROUGHS. CCRPORATION $a a ne a nn et 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
* ; ; | ie 
| $e oe ew nn wn oo ee oe 
COMPANY Cor Centr er SYSTEM DESIGN SPECIFICATION REV. A PAGE 116 
9.5 ; INTEGER SUBTRACT CISU)/OP=52 (Continued) 
Overlap 


There are no overlap restrictions for this instruction. 


Examples 


—-_ 


EXAMPLE (1) Subtract. Integer from Accumulator 


OP lo Be 


52 A FIELD 


BEFORE AFTER 
A FIELD ~ p09gg9g99 unchanged 
ACCUMULATOR +08 402345678 +08 403345677 
| nannnanon oacooocd 
| COMPARISON | nan - id HIGH 
OVERFLOW © nnn unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


-+— ae aD ee ae ee a ee 


BURROUGHS CORPORATION ton nn nn = + 1997 5396 


SYSTEM DEVELCPMENT GROUP | 
PASACENA PLANT q V SERIES INSTRUCTION SET 
i 
hme a ce ce ww 0 ae oe ce ee ae eee ae ee oe ee es ee we we ee oe we ee ee ee 
CCMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 117 
9.6 INTEGER SUBTRACT AND STORE (CISS)/0P=53 
Format 
$e $ wen eee + 
{ oP | A | 
$e meme $e meen + 
_OP = §3 
& = Address of the subtrahend and the difference field. 


Address) may be indexed, indirect or extended. The 
data type of the final address controller will aiways 
be treated as SN. : 


Function 


The integer subtract instruction will subtract the number 
stored in a memory Location (A) from the value stored in 
the accumulator and store the difference in the 
accumulator and in the same memory Location (A). The 
store to memory does not take place on overflow. 


The signs of both the accumulator and the subtrahend are 
considered in the subtraction and the mantissa sign field 
7s set positive or negative based on the result. 


Set the signed exponent field of the accumulator to +08 
even tn the case of overflow. 


If the operanc data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A — Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS. CORPORATION pecieeee ea ae noseaesas, 1997-5590 
YSTEM DEVELCPMENT GROUP | 
PASADENA PLANT. . | VW SERIES INSTRUCTION SET 
. pee oe ree ee eo ca Ee SD OD ED ee RS SD SE ED SD aD ED ED Sank ED ED ES DD SD ED Ay 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV« A PAGE 118 
9.6 INTEGER SUBTRACT AND STORE CISS)/OP=53 (Continued) 


Comparison and Cverflow Flags 


eo ae ab ae aa: | ee <2 => ob ana ae enw: sp os a 


If the subtraction produces. a result greater than 7 
digits, set the Overftow Flag and set the Comparison Flags. 
to HIGH. <A Trap Fault, if enabled, will cause a Hardware 
Catt procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow. condition, set the Comparison Flags to EQUAL if 
the result its zero, HIGH if the result is positive and LOW 
tf the result is negative. 


Overlap 


wen wae ee 


There are no overlap restrictions for this instruction. 


Examples 
EXAMPLE (1) Subtract Integer from Accumulator and Store 


oP A 


—_ -_ 


53 A FIELD 


BEFORE AFTER 

A FIELD 90999999 €3345677 

ACCUMULATOR +08+02345678 408403345677 
nnnannnn 00000000 

COMPARISON ann HIGH 

OVERFLOW nanan. unchanged 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURRCUGHS CORPORATION fee See SSeS ee 1997 5390 


SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | Vv SERIES INSTRUCTION SET 
| 
$e ww www wee oe oem ow ww ww wo ew ww ee wr ee we ww www 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION ‘REV. A PAGE 119 
9.7 INTEGER MULTIPLY CIMU)/54 
Format 
$e men pen oe enn = + 
| oP |. A |. 
toon ot een one + 
oP = 54 


A = Address of the multiplier fietd. Address may be 
indexed, indirect or extended. The data type of the 
final address controller will always be treated as 
SN. 


Function 


The integer multiply instruction causes the value stored 
in the accumulator to be multiplied by the number stored 
in a memory tocation (A) and the product to be stored in 
the accumulator. . 


The signs of both the accumulator and the multiplicand are 
considered in the multiplication and the mantissa sign 
fieid is set positive or negative based on the result. 


Set the signed exponent fieid of the accumulator to +08 
even in the case of overflow. 


If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Note, Section A.16. 


‘Comparison and Overflow Flags 


If the multiplication produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routire. The final contents 
of the accumulator are unspecified. If there is no 
everfiow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LOW 
if the result is negative. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


wwe ow ee > A > i: 


| , 
BURRCUGHS CORPORATION a ae al a a aera cde 3 1997 5390 


YSTEM DEVELOPMENT GROUP i 


ASADENA: PLANT 1 Vv SERIES INSTRUCTION SET 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A 


> A a a ae ae a ap SED ap ee ane oe ae ee 


PAGE 120 


SS DED ED ED OED te RD AD cD ED OD OE > ED ee A ED ee ee ee ne ee OD ee OD On ee a oe 


9.7 INTEGER MULTIPLY CIMU)/54 CContinued) 


There are no overlap restrictions for this instruction. 


Examples 


EXAMPLE (1) Multiply Accumulator by Integer 


54 A FIELD 


BEFORE AFTER 
A FIELD #0000003 : unchanged 
- ACCUMULATOR #08+01234567 +08+03703701 
nannnannan oo000ccco 

COMPARISON = ~— nnn HIGH 
OVERFLOW nnn ‘unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION $e <3 63568 — = =e m= + 1997 53906 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT |} V SERIES INSTRUCTION SET 
{ 
> owe ewe 2 wee ee ee oe eee Oe ee owe ow ow wee ew ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 121 
9.8. INTEGER MULTIPLY AND STORE CIMS)/0P=55 
Format 
ee ooo 
|} op | A | 
ee es 
oP = 55 
A = Address of the multiplier and the product field. 


Address may be indexed, indirect or extended. The 
data type of the final address controiler will aiways 
be treated as SN. 


Function 


Cs CY quae cea A ole 


The integer multiply and store instruction causes’ the 

value stored in the accuaulator to be muiltiptied by the 

number stored in a memory location (A), the product to be 

stored tn the accumulator and in the same the memory 

tocation (A). The store to memory does not take place on 
. overflow. 


The signs of both the accumulator and the muitiplicand are 
considered in the multiplication and the mantissa sign 
field is set positive or negative based on the result. 


The signed exponent field of the accuaulator is set to +08 
by this tnstruction even in the case of overflow. 


If the operand data contains undigits other than in the 


Sign - digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (€A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$¢ ww eee we > 2 ae a on a 


BURRCUGHS CORFORATION aaa aa ce decal acne heal aad Sea 1997 5390 
SYSTEM DEVELOPMENT GROUP j . | 


PASADENA PLANT | Ve SERIES INSTRUCTION SET 
| 
+ a eee Ce ED an OSS SS SOOO OO OW BWe ena aw 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE Tee 
928 INTEGER MULTIPLY AND STORE CIMS)/0P=55 (Continued) 


Comparison ana Overflow Flags 


> TT ae aan ane > = em ean =. «ae a en ae 


If the multiplication produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Cail procedure to the fault routine. The finat contents 
of the accumulator are unspecified. If there is no 
overflow. condition, set the Comparison Flags to EQUAL if 
the result fis zero, HIGH if the result is positive and LOW 
+f the result is negative. 


Overlap 


There are no overlap restrictions for this instruction.. 


Examples 


> i a 


EXAMPLE (1) Multiply Accumulator by Integer and Store 


OP A 


55 A FIELD 
BEFORE AFTER 
A FIELD +0000003 ¢3703701 
ACCUMULATOR +08+01234567 +#08+03703701 
anannnnan operelererereré) 
COMPARISON nnn HIGH 


OVERFLOW. nan unchanged 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$— oe ee wwe ow ow eww 


{ 
BURRCUGHS. CORPORATION $n oe = - - - -  t 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT | V SERIES INSTRUCTION SET 
he a cs ee ee ere eee ere ae ee ee a oe eee ee ee ae oe ee oe 
COMPANY CONFIDENTIAL SYSTEM DESIEN SPECIFICATION REV. A PAGE 123 
G25 INTEGER MEMORY INCREMENT CIMI)/O0P=57 

Format 

$e $e + 

{| op | A | 

$ mewn few enn eee + 

op = 57 


A= Address of the increment field. Address may be 
indexed, indirect or extended. The final address 
controller if equal to one (SN) indicates a decrement 

Operation and if equal to zero (UN) indicates an 
increment operation. Other controiler values are 
reserved. 


Function 


The integer memory increment instruction, depending on the 
vatue of the address controller, increments or decrements 
a number at a memory Location (A) and stores that value in 
the accumulator and at the same memory location (A). 


The signed exponent field of the accumulator is always set 
to +08 by this instruction. 


lf the operand data contains undigits other than in the 
Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


Comparison and Overflow Flags 


i OK ee Es EE Ee a ee ae wae cote aS a 1 <n a A aa SO SE cae 


If the increment/decrement produces a result greater than 
? digits, set the Overflow Flag and set the Comparison 
Flags to HIGH. A Trap Fault, if enabled, wilt cause a 
Hardware Call procedure to the fault routine. The final 
contents of the accumulator are unspecified. If there is 
no overflow condition, set the Comparison Flags to EQUAL 
if the resuit is zero, HIGH if the result 4s positive and 
LOW if the result is negative. 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


-¢wmeeno = ~ ep 6 one se oe 


| . 
BURROUGHS CORPORATION | oss Ss Sr a re tees ee + 1997 5390. 
SYSTEM DEVELOPMENT GROUP I 


PASADENA PLANT . | V SERIES INSTRUCTION SET 
i 
. foe oe se a en 2 en eb eee cee eee > ee ee ee Oe ee  -  O  e  e e 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 124 
9.9 INTEGER MEMORY INCREMENT CIMI)D/0P=57 (Continued) 
Overlano 


There are no overlap restrictions for this instruction. 
Examples. 
EXAMPLE (1) Memory Increment 
OP. Ok | 


57 A FIELD (UN) 


«BEFORE AFTER 
A FIELD 41234567 C1234568 
ACCUMULATOR annnnannnnannn +#+08+01234568 
bggeg did Misti Te: Sus oo AAnnannn |. cooo0ooog. 
COMPARISON "Aan HIGH 
OVERFLOW nnn unchanged 


EXAMPLE (2) Memory Decrement 
oP... A 


57 A FIELD (SN) 


BEFORE © AFTER 


AFIELD #1234567 €1234566 
ACCUMULATOR annnnnnannnnan #084+01234566 
ee es. oe _ ANaAnAnAN 00000000 
COMPARISON nnn HIGH 
OVERFLOW nan unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


we eww on a ee a a ae ee ee 


| 
BURRCUGHS CORPORATION te ne ee ee ee tt 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT 1 V SERIES INSTRUCTION SET 
rf 
$m ee ww oe ee ow we oe ew we owe oo ww ow we ee = 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 125 
10 ARITHMETIC; FLOATING POINT, FIXED FIELD LENGTH 


Fixed field Length arithmetic instructions use a 20-digit 
accumulator which holds the instruction result within the 
processor as an operand for the next operation. Every 
instruction has an implied reference to the accumulator. 


The floating point (real) format ccnsists of a Signed 
exponent field fotlowed by a signed mantissa field. The 
representation of a floating point fieid is: 


S/X, EXP, s/M, MANTISSA 


where: S/X is the sign of the exponent (1 digit) 
EXP is the exponent (2 digits) 
S/M is the sign of the mantissa (1 digit) 
Mantissa is the mantissa data (8 or 16 digits) 


Example: +01-87654321 


The mantissa is a numeric field of two possible Lengths; 
eight - digit-Single Precision or sixteen digit-Double 
Precision. The mantissa is assumed to aiways have the 
decimal point to the Left of the most significant digit. 


The same accumulator is used for Fixed Point and Floating 
Point. instructions. 


If all sixteen digits of the accumulator mantissa are 
equal to zero, the expcnent and mantissa sign will be set 


The Overflow Flag is set and the Comparison Flags are _ set 


to HIGH on overflow, to LOW on underflow and to EQUAL on a 
divide by zero. 


--Burroughs Prior Written Consent Required For Disclosure Of This Oata-- 


Powwow ev eee eww e es = 


| 
BURRCUGHS CORPORATION SS er eee 1997 5390. 


SYSTEM. DEVELOPMENT GROUP. | 
ASADENA PLANT | V SERIES INSTRUCTION SET 
i 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 126 
TC ARITHMETIC FLOATING POINT, FIXED FIELD LENGTH (Continued) 


A. Trap. Fault is a software enabled routine that allows. the 
instruction in error to be examined. 


The Trap Fault will be enablec if the two digit key stored 
at memory  acaress 64, relative to Base #0, is equal to 
WER o 


If Trap Fault is enabled and a fauit occurs, a Hardware 
Call procedure wilt be executed with the address of the 
‘instruction at fautt stored on the stack. 


If Trap Fault is not enabled and a fault occurs, the next 
program instruction will be executed. 


A Trap Fault is caused when: 


1. The resultant normalized mantissa is non-zero and the 
exponent is greater than +99 Coverflow). 


ae. The resultant normalized mantissa is non-zero and the 
exponent is algebraicatily tess than -99 Cunderflow). 


3e: The most significant digit of the mantissa of the 
divisor is equal to zero (divide by zero). 


The result is not stored in memory. Division by zero does 
not change the contents of the accumulator. For all other 
instructions, the final contents of the accumulator will 
te unspecified. 


-—-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


+ — me wee =p on om a ew ee. 


| 
PURROGUGHS CORPORATION i an cana ae han aaa a ean 1997 5390 


SYSTEM DEVELOPMENT GROUP: 


PASADENA PLANT. { Ve SERIES INSTRUCTION SET 
| 7 | 
afr ee ee ee ate ree ee ee ee ee ree ee ee me es ne eee oe a oe oe ee a ae ee oe oe 
lamar CCNFIDENTIAL SYSTEM DESIGEN SPECIFICATION REV. A PAGE 127 
TO.T REAL LOAD (CRLD)/OP=78. 
Format 
$row $a wn oe = + 
{ or | A { 
Se es 
op = 78 


A = Address of the source data fieid operand. Address may be 
-indexed, indirect or extended. When the final address 
controller is equal to "0" or %2", the data field will 
-be Single Precision. When the finat address controller 
is equal to "1", the data field witl be Double 
Precision. 


Function 


The real load instruction loads the accumulator with a 
floating point data field located in memory (A). The 
source data field is assumed to be in the form shown 
betous 


SINGLE PRECISION : 
oe ee 


49Sx Ex Sm[D1 D2 D3 D4ITDS D6 D7 D8] 


DOUBLE PRECISION 


{Sx Ex Sm] DT D2 D3 D405 D6 D7 DS1D9 DID 011 D12}013 014 D015 016] 


Sx is the sign of the exponent (1 digit). Ex is the 
exponent (2 digits). Sm is the sign of the mantissa (1 
digit). 01-D8 is the single precision mantissa (8 digits) 
D1-D16 is the double precision mantissa (16 digits). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS. CORPORATION $—----------- --------- —--+ 1997 5390. 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
fp ee mat ae ee ae ere cee ee ce ee ee er a aes ae ee a en en ee ae ee ae oe ae ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 128 
10.1 «REAL LOAD CRLD)/0P=78 (Continued) 


When the operation is single precision, only the eight 
Most. significant digits of the mantissa are loaded into 
the accumulator; the least significant eight digits are 
set to zero. When the operation is double precision all 
Sixteen digits of the mantissa are loaded into the 
accumulator. The exponent and both signs will be loaded 
in the form that they appear in memory. Undigits may be - 
loaded into the exponent and the mantissa fields of the 
accumulator. The result of toading undigits into the sign 
digit is machine pepenee ore: ace _ eeeenos A - Compete rriey 
_Wotes CA.54). . . : - 
Comparison Flags . 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result -is- zero and LOW if the 
result is negative... 


ie EXAMPLE on ‘toad Accumulator with Floating Point 
: | hicalanad 


2 


OP A 


78 =A FIELD. CUN)- 


BEFORE AFTER 


A FIELD +07012345678 unchanged 

ACCUMULATOR nnnnannnnnnnn #07-12345678 
se oe RAR | ooocdo00 
_ COMPARISON ann - . bOW 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


+ we owoenwe —-e a a a oe 


| 
BURROUGHS CORPORATION | tease SS aeanaree 6 IF 7 5590 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT J V SERIES INSTRUCTION SET 
{ 
$ oe ewe www ewe @ ee ew ow ww wwe ww we ae ae ae ae ae eee ee on oe oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 129 
10.2 REAL STORE CRST)/0P=79 
Format 
en a ee | 
| op | A | 
a +. 
OF = 79 


A = Address of the destination field operand. Address may be 
indexed, indirect or extended. A final address 
controlier vaiue of “0" or “2" indicates Single 
Precision... A final address controller vaiue of "1" 
indicates Double Precision. 


Function 


<a> ap ae a a ae 


The real store instruction will store in a memory Location 
CA) the contents of the accumulator, including the 
exponent, its sign and the sign of the mantissa. Undigits 
may be stored from the exponent and mantissa fields of the 
accumulator. The handling cf the sign digit is machine 
dependent. See Appendix A —~— Compatibility Notes (A.54). 


If the operation is Single precision, the least 
Significant eight digits of the accumulator are ignored. 


Comparison Flags 


Set the Comparison Flags to #&IGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. : 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


. $a ww ee ee 
1 
YSTEM DEVELCPMENT GROUP | 


1997 5390 
if | | 
PASADENA PLANT 1 V. SERIES. INSTRUCTION SET 
. { 
+ — PF RO A a as ae cen “00 —__ ap apa ane-6n EEN <n -an aren an an Ee aD am ap a ee ae oe a 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 130 


10.2 REAL STORE (RST)/O0P=79 (Continued) 


EXAMPLE (1) Store Accumulator in Memory in Floating 
Point Notation 
OP A 


79 =A FIELD CUN) 


BEFORE AFTER 

A FIELD nnnnnnnnnnann C07012345678 
ACCUMULATOR +07-12345678 unchanged 
ee, nnnnnannan 

COMPARISON nnn 


LOW 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


owe woe oe ee ow @ oe 


BURRCUGHS CORPORATION $m em ee nn ne eee -—+ 1997 5390 
SYSTEM DEVELOPMENT GROUP I 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
net eee ee ne ee a DO A A NS SS ee Oe cee we a oe ee oe ee ee oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 131 
10.3 REAL ADD CRAA)/OP=70. 
Format 
es ~———+ 
] op | A | 
oe -+ 
op = 70 
A&A = Address of the Addend fietd operand. Address may be 
_ §ndexed, indirect or extended. A final address 
controlter value of "0" or "2" indicates Single 
Precision. A final acdress controller vatue of "1" 


indicates Dcuble Precision. 


Function 


The real add instruction adds the floating point number 
stored in a memory. tocation CA) to the value stored in the 
accumulator and stores the sum in the accuaulator. 


The initial and final value of the accumulator and memory 
wiil have the same precision. 


Different machines may maintain differing number of 
significant digits while performing the  coaputation, 
thereby producing slightly different results. See Appendix 
A - Compatibility Notes (A.18). 


Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). The result of the operation will always be 
normalized. ‘ 


If the operand data contains undigits other than in the 


sign digits, cause an Invalid Arithmetic Oata. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


| 
BURROUGHS CORPORATION PS ee Se eS SS ee S 1997 5390 


SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT |. Vi SERIES INSTRUCTION SET 
| : 
fp ene ae oe ere ee we a ee ee ee we oe www ee we ow — 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 13 
10.3. REAL ADD CRAA)/OP=70 (Continued) 


Comparison Flags 


1 ee eee eee ew «Ee eee 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 


Examples. 


> EXAMPLE (1). .Add Floating number to Accumulator 
oP A 


oe =_e_ 


70 A FIELD CUN). 


BEFORE AFTER 


_& FEELD 405422222222 - unchangea 
ACCUMULATOR 405412345678 - +05434567900 
7 - Annannann oe 00G00000 
COMPARISON  =— nnn HIGH 


OVERFLOW nnn unchanged 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


+> > ae ew a oe ee ee 


BURRCUGHS CORPORATION te SSeS SSS SS see 5424 ceo se + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT ] V SERIES INSTRUCTION SET 
4 
pw we oe ee oe eee ee es ee oe eee ee oe ww oe we oe ww 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 133 
410.4 REAL ADD AND STCRE CRAS)/OP=71 
Format 
Se oe + 
| op j A | 
ST + 
op = 71 


A = Address of the Addend and Sum fietd operand. Address 
may be indexed, indirect or extended. A final address 
controller vatue of "0" or “*"™2" indicates Single 
Precision. A final address controller value of "1" 
indicates Double Precision. 


Function 


The real add and store instruction will add the floating 
pcint number stored in a memory Location (A) to the value 
stored in the accumulator and store the sum ine the 
accumulator and in the same memory Location (A). The 
store to memory will not take place on an error condition. 


The initial and final value of the accumulator and memory 
will have the same precision. | 


Set the. least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes-(A.17). The result of the operation will always be 
normalized. 


If the operand data contains undigits other than in the 


sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


| | 
BURROUGHS CORPORATION towne rne sewn ee nnn eenest 1997 5390 


YSTEM DEVELOPMENT GROUP =| | 


PASACENA PLANT | V. SERIES INSTRUCTION SET 
- 
Ne ase ieee ae Re Ie ek an eye ees 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 134 
10.4 REAL ADD. AND STORE C(RAS)/OP=71 (Continued) 


Comparison Flags 


~Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 


Exaaples 


 . EXAMPLE (1) Add Floating Number to Accumulator and 
Store 


oP. A 


771 =A FIELD CUN) 


| ‘BEFORE AFTER 
A FIELD #05422222222  €05¢34567900 
ACCUMULATOR +#¢05412345678 +054+34567900 
x : nanannnn occoocon 
COMPARISON nnn HIGH 
OVERFLOW nan unchanged 


-~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$e ewe eee woe = —_ —- <-. 


BURROUGHS CORPORATION | $onen—--- ---~- eae + 1997 5290 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT | WV SERIES INSTRUCTION SET 
| 
fe es ee ee es ow re cere ae we an ee ae we eee oe wee ee ee ee ew oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 135 
10.5 REAL. SUBTRACT (RSU)/0F=72 
Format 
Dt eee + 
{ op | A | 
ee + 
OP = 72 
A = Address of the subtrahend field operand. Address may be 
: indexed, indirect or extended. A final address 
controller vatue of "0" or “*2" indicates Single 
Precision. A finat address controller vatue of "1" 


indicates Double Precision. 


Function 


> ae apa eo oe 


The real subtract instruction will subtract the floating 
potnt number stored in a memory Location (A) from the 
value stored in the accumulator and store the difference 
jn the accumulator. 


The initial and final value of the accumulator and memory 
witl have the same precision. 


Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). The result of the operation will always tbe 
normalized. 


If the operand data contains undigits other than in the 


‘Sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A —- Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION $a Se en ere eee een ee wome +. 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT |] V SERIES INSTRUCTION SET 
$e wees @ ewe ow ww ew oe owe es oo wmw oe wae oe care wee oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 136 
10.5 REAL SUBTRACT (RSU)/0P=72 (Continued) 


Comparison Flags 


—_— ann «> en. aban a: a oe aoe os 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 


- Examoles 


EXAMPLE (1) Subtract Floating Number from the 
Accuaulator 


OP is A 


a ae —_ on ae: 


72 =A FIELD CUN) 


BEFORE AFTER 
OA FIELD 9 405491911117 unchanged 
ACCUMULATOR +05+412345678 —  - #04412345670 
Pes “tak e's annannann - 0O000CC0N 
COMPARISON nnn HIGH 


OVERFLOW ARN unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


+ 2 aaseD ap Gea a a ae ap a a a a 


BURROUGHS CCRPORATION $o—m—--— --- -— -—-- - +--+ + - —+ 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 


| 
ae eee ee eee ee ee ee ee ee ae ee en ee ee ae ee ee eee ae ee | 
CCMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 137 

10.6 REAL SUBTRACT AND STORE (RSS)/0P=73 

Format 

$ een a $ oe et 

1 oP j A |. 

$ oem an} oe ee = + 

Oop = 73 


A = Address of the subdtrahend and difference field operand. 

... Address may be indexed, indirect or extended. A finat 
address controller value of "0" or *2" indicates Single 
Prectsion. A final address controller value of "1" 
indicates Double Precisicn. 


Function 


The real subtract and store instruction will subtract the 
floating.point number stored in a memory location (A) from 
the value stored in the accumulator and store the 
difference in the accumulator and in the same memory 
location (A). The store to memory will not take place on 
an error condition. 


The initial and final value of the accumulator and memory 
will have the same precision. 


Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands neead not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). The result of the operation will always be 
normalized. . aoe e 


If the operand data contains undigits other than in- the 


- Sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION i aca a eee ig ea 8 199¢ 5390 
: SYSTEM DEVELOPMENT GROUP | | , 


PASADENA PLANT © I oN SERIES INSTRUCTION SET 
| 
$a wn 2 no = + + 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 138 
10.6 REAL SUBTRACT AND STORE CRSS)/0P=73 (Continued) 


Comparison Flags 


a 2 ee ED ey Se ED Ea oe 2 ap we On 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 


Examples 


a aa a a a 


EXAMPLE (1) Subtract Floating Number from the 
Accumulator and Store 


oP — 
73 A FIELD (UN) 
BEFORE AFTER 
 R RIELD =—s- #05419211111 0s C040 12345670 
ACCUMULATOR  +05412345678 404412345670 
: a. annnnann 00000000 
COMPARISON nnn HIGH 
OVERFLOW nan | unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CCRPORATION +----——------- ---------- --+ 1997 5390 
SYSTEM CEVELCPMENT GROUP { 
PASADENA PLANT | | V SERIES INSTRUCTION SET 
| 
. me ee we ee ee we ee ae ae ee et are ae Oe ee ane ee ee a a ea ae 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 139 
10.7 REAL MULTIPLY (RMU)/O0P=74 
Format 
a oe + 
} oP | A i 
aaa + 
OP = 74 
A = Address of the multiplier fietd operand. Address may be 
indexed, indirect or extended. A final address 
controtler vaiue of "0" or "2" indicates Single 


Precision. A final address controller . value of "1" 
indicates Double Precision. 


Function 


ae are an a> ab a 


The real multiply. instruction multiplies the value stored 
tn the accumulator by the floating point number stored in 
amemory location (A) and stores the product in the 
accumulator. 


The initial and final value of the accumulator will be 16 
digits regardless of whether the input was single or 
double precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). If the input operands are normalized, the 
result will be normalized, and if they are not normalized, 
they may not produce a normalized result. 


If the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


goeowwoecoewoweowwae 


BURROUGHS CORPORATION eS eS se = a a ee ee ee 1997 5390 
YSTEM DEVELOPMENT GROUP | 


PASADENA PLANT . | V SERIES INSTRUCTION SET 
. ts 
oh ee ee ee eee me a ee we oe we ww we we we we we wo woe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A ' PAGE 140 
10.7 REAL MULTIPLY CRMU)/OP=74 (Continued). 


Comparison Flags 


> are > tp E> cho aD = a> ep 2 a 


Set the Comparison Flags to WIGH if the result is 
positive, EQUAL. if the result is zero and LOW if the 
result is negative. 


Examples 


ae ee ae ee 


EXAMPLE (1) Multiply Accumulator by Floating Point 


Number 
oP A 
The A FIELD (UN) 

vag a at desaaty BEFORE | AFTER 
AFIELD —«- +05#30000000 unchanged 
ACCUMULATOR +05+12345678 409437037034 
nnannannann . | eterererereners| 

COMPARISON nan “HIGH 


OVERFLOW ; nan unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPCRATION SSS SS SSeS eas 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
{ 
pce ee ee es eee ee ew ewe mee eee owe ee owe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 141 
10.8 REAL MULTIPLY AND STORE (RMS)/0P=75 


OP 


Format 

fw cen fae eee oe et 
{ op | A | 
Se + 
= 75 


= Address of the multiplier and product field operand. 
Address may be indexed, indirect or extended. A final 
address controller value of “0" or “2" indicates Single 
Precision. A final address controller value of "i" 
indicates Double Precision. 


Function 


The real multiply and store instruction multiplies the 
value stored in the accumulator by the number stored in a 
memory location (A) and stores the product in the 
accumulator and in the same memory Location (A). The 
store to memory will not take place on an error condition. 
The initial and finai value of the accumulator will be 16 
digits regardless of whether the input was single or 


‘double precision. 


The operands neeaq not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes €A.17). If the input operands are normalized, the 
result will be normalized, ana if they are not normalized, 
they may not produce a normatized result. 


If the operand data contains undigits other than in the 
Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION $e no ot 1957 5390 
YSTEM DEVELOPMENT GROUP 1 
PASADENA PLANT | Vv SERIES INSTRUCTION SET 
pe ee we ee ee eee ee ee ee we ee ew we 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 142 
410.8 REAL MULTIPLY AND STORE (RMS)/0P=75 (Continued) 


Comparison Flags 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. . 


Examples 


8D ap-o ga a oe a 


EXAMPLE (1) Multiply Accumulator by Floating Number 
and Store 


op A 
75 A FIELD (UN) 
BEFORE AFTER 
 & FLELD _ #05+30000000 c09C37037034 
ACCUMULATOR +05412345678. 409437037034 
noannonnnn eleapererey sys) 
COMPARISON. nnn | HIGH 


OVERFLOW ' ANN unchanged 


--Burroughs Pricr Written Consent Required For Disclosure Of This Data-- 


$¢2@ee ow wwe eww oe 


BURROUGHS CORPORATION $a SSS ee ea Se ares 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA. PLANT } V SERIES INSTRUCTION SET 
| ; 
$e oe ewe © oe ee oe owe oe ow ew ee we wow ew ee ee oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 143 
AC.9 REAL DIVIDE (CRDV)/O0P=76 


- OP 


Format 

oS + 
{1 op | A e 
ee ee a 


= 76 


= Address of the divisor field operand. Address may be 
tndexed, inairect -or extended. A final address 
controller value of "0" or “2” indicates Single 
Precision. A final address controller vatue of "1" 
indicates Double Precision. 


Function 


-_ a-e ween @ ow 


The real divide instruction divides the value stored in 


the accumulator by the floating point number stored in a 
memory location (A) and stores the quotient in the 
accumulator. 


The initial and final vaiue of the accumulator and memory 
will have the same precision. 


Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands must be normalized. 


Operands that are not normalized will be treated as being 


equal to zero. 


If the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 


Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


por eene > < Gp -o ae ane ae ae 


| 
BURROUGHS CORPORATION $--------- +--+ +--+ 1997 5390 
YSTEM DEVELOPMENT GROUP | | 


ASADENA PLANT | VW SERIES INSTRUCTION SET 
| | 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 144 
10.9 REAL DIVIDE (RDV)/OP=76 (Continued) 


Comparison Flags 


Division by zero is an error condition that will terminate 
the instruction, set the Overflow Flag, and set the 
Comparison Flags to EQUAL. Otherwise, set the Comparison 
Flags to HIGH if the result is positive, EQUAL if the 
result is zero and LOW if the result is. negative. 


EXAMPLE (1) Divide Accumulator by Floating Point 


Number 
op. 
76 A FIELD (UN) 
BEFORE AFTER 
RK FTELD —s- #05#20000000_ unchanged 
ACCUMULATOR 405412345678 +00+61728390 
fe eee on annannnna : 00000000 
COMPARISON nan HIGH 
OVERFLOW — .. ARAN unchanged 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURRGUGHS CORPORATION SSeS ee Ss SS Ss SST 1997 5390 


SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT |] V SERIES INSTRUCTION SET 
| 
$e wwe wee ow ow cow eee @ eo oe ww > an eae ee eae ae ae ae ee ee ee oe oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SFECIFICATION REV. A PAGE 145 


1C.1C REAL. DIVIDE AND STORE (RDS)/OP=77 


Format 


} op 1 A { 


a es 
OP = 77 


A = Address of the divisor/quotient field operand. Address 
may be indexed, indirect or extended. A finat address 
controller vaiue of "0" or "1" £x=indicates Single 
Precision. A finat address controller vatue of "1" 
indicates Double Precision. 


Function 


The real divide and store instruction divides the vatue 
stored in the accumulator by the floating point number 
stored in a memory location (A) and stores the quotient in 
the accumulator and in the same memory tocation (A). The 
store to memory will not take place on an error condition.. 


The initial and final value of the accumulator and smemory 
will have the same precision. 


Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands must be normalized. 


Operands that are not normalized will be treated as being 
equal to zero. e. . 


tf the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION +----------- ~------------- + 


1997 5z39C 
YSTEM DEVELOPMENT GROUP | : 
PASADENA PLANT . { V. SERIES INSTRUCTION SET 
| | 
we rw ee oe ree ae eae ae ee oe oe ee eee ewe we ee moe mee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 146 
TE€.10 REAL DIVIDE AND STORE (ROS)/O0P=77 (Continued) 


Comparison Flags 


—- ep Chee Seem on cae Pam 


Division by zero is an error condition that will terminate 
the instruction, set the Overflow Flag, and set the 
Comparison Flags to EQUAL. Otherwise, set the Comparison 
Flags to HIGH if the result is positive, EQUAL if the 
result is zero and LOW if the result is negative. 


EXAMPLE (1) Divide Accumulator by Floating Point 
Number and Store 


op oA 
77 A FIELD (UND 
 ~ BEFORE AFTER 
 W-RIELD - +05+20000000 €00¢61728390 
ACCUMULATOR +05412345678 +00+61728390 
oe Anannanan © oo000c00ccg 
COMPARISON ann HIGH 
OVERFLOW - AAN unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION fee SS aS aS Se =f 1997 5390 
SYSTER DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 


$e 2 eee oe wwe © oe ew owe we @ Owe wwe woe we oe = - ew oe ow eae 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 147 


Se PD S-Di ED ee SR OD - -  e  s  e s @ @ s  e e 8 O S SOOO OET ODO eae 


10.11 ACCUMULATOR MANIPULATE (ACM) /0P=84 


Format 


tome t————+ 
}. op 7 AF | 
ta wea t+ 


OP = 84 


tt 


AF Operation variants. 


Function 


> epee = ap 


The accumulator ‘manipulate instruction modifies the 
contents of the accumutator as specified by the AF 
Wariants. 


ALL variants of this instruction reference the entire 
accumulator without regard to data type or precision. 


AF = Ox, Normalize Accumulator (x = unused) 


. If the most significant digit of the mantissa is zero, the 
entire mantissa will be shifted teft and the exponent will 
be decremented by one. Continue shifting until the Leading 
digit is non-zero, set the Comparison Flags according to 
the mantissa sign. If all sixteen digits are zero, set the 
exponent and mantissa signs to -99+ and set the Comparison 
Flags to EQUAL. If there are no Leading zeros, set the 
Comparison Fiags according to the mantissa sign. If the 
resulting exponent is smaller than -99, set the Overflow 
Flag and set the Comparison Flags to LOW Cunderflow). If 
an underflow is eretue ee: and Trap is enabled, a Trap Fauit 
will occur. 


AF = 1x, Convert Floating Point to Fixed Point (x = 
unused). 


The accumulator mantissa is assumed to be normalized. 
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1C.11 ACCUMULATOR MANIPULATE (ACM) /0P=84 (Continued) 


The data in the accumulator is converted from floating 
point to fixed point format. The mantissa is shifted right 
and the exponent is incremented until equal to +08. Set 
the Comparison Flags according ta the mantissa sign. If 
the original exponent is equal to or greater than +08, an 
overflow is produced. The conversion does not take place 
if it would cause an. overflow. If the eight most 
Significant digits are now equal to zero, set the exponent 
and signs to ~-99+, set the eight least significant digits 
-to zero, set the Comparison Flags to EQUAL. If an overflow 
~¥s produced and Trap is enabted, a Trap Fault will occur. 


AF = 2x, Set the Mantissa Sign to Pius (+) (x = unused) 


Set the mantissa sign to plus. If the mantissa is 0, set 
the Comparison Flags to EQUAL. If the mantissa is 
non-zero, set the Comparison Flags to HIGH. 


AR = 3x, Set the nentss>¢ oa to Minus (-) (x = unused) 


If the mantices is non-zero, set “the mantissa Sign to 
Minus and set the Comparison Flags to LOW. If the 
‘mantissa is zero, set the mantissa sign to plus and set 
the Comparison Flags to EQUAL. 


AF = 4x, Complement the Mantissa Sign (x = unused) 


Lf the mantissa ts non-zero, complement the mantissa sign. 
Set the Comparison Flags to HIGH if the sign is set plus 
and LOW if the sign is set minus. If the mantissa is 
zero, set the mantissa stgn to nes and set the Comparison 
oe to EQUAL. | 


AF = $x, Zero the Aceunuratoe (set to -99+0) (x = unused) 
Set ‘the 16 digit ‘accumulator ‘mantissa to zero. Set the 


Stgned exponent field to -99 and set the mantissa sign to 
plus... Set the Comparison Flags to EQUAL. 
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16.11 ACCUMULATOR MANIPULATE CACM)/0P=84 (Continued) 


AF = 6n, Increment the Exponent by n (n = 0-9) 


Increment the exponent by n. Set the Comparison Flags to 
HIGH if the mantissa sign is plus, LOW if minus and EQUAL 
if the mantissa is zero. Attempts to increment the 
exponent beyond +99 will cause an overflow. A Trap Fault 
will occur if Trap is enabled. 


AF = Yn, Decrement the Exponent by n (n = 0-9) 


Decrement the exponent by n. Set the Comparison Flags to 
HIGH if the mantissa sign is plus, LOW if minus, and EQUAL 
if the mantissa is zero. Attempts to decrement the 
exponent beyond -99 wilt cause an underflow. A Trap Event 
will occur if Trap is enabled. 


ALL other variants are reserved and will cause an Invalid 
Instruction fautt CIEX =. 25) and terminate the instruction 
with no change to the accumulator. 

Examples 


EXAMPLE (1) Normatize Accumulator 


op .soAF 
84 00 
BEFORE AFTER 
ACCUMULATOR +05 #00123456 403412345678 
78901234 90123400 
COMPARISON nan | HIGH 
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10.11 ACCUMULATOR MANIPULATE CACM) /0P=84 (Continued) 


EXAMPLE (2) Convert Floating Point Number to Fixed 
Point Number 


ops AF 
84 «10 
“44 BEFORE AFTER 
ACCUMULATOR  +06412345678 +084+00123456 
. 90123456 o0000000 
COMPARISON ann HIGH 


EXAMPLE (3) Set Mantissa Sign to Plus 


oP AF: 
so 
BEFORE AFTER 
ACCUMULATOR -05—12345678 -05+12345678 
90123456 90123456 
COMPARISON nnn | HIGH 


EXAMPLE (4) Set Mantissa Sign to Minus 


oP AF 
B& «50 
BEFORE AFTER 
ACCUMULATOR © +05412345678 405-12345678 
90123456 90123456 
COMPARISON nnn LOW 
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10..11 ACCUMULATOR MANIPULATE CACM) /0P=84 (Continued) 
EXAMPLE (5S) Complement Mantissa Sign 
OP AF 
4 40 
BEFORE | AFTER 
ACCUMULATOR +05-12345678 +05+12345678 
| 909123456 90123456 
COMPARISON ann HIGH 
EXAMPLE (6) Clear Accumulator 
‘OP AF 
86 50 | 
BEFORE AFTER 
ACCUMULATOR nnannnannnnann -99+G0000000 
nannannnan 00000000 
COMPARISON nan. | EQUAL 
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TCT ACCUMULA.TOR MANIPULATE (ACM) /0P=84 (Continued) 


EXAMPLE (7) Increment Exponent by 4 


op oA 
86 6h 
- BEFORE - ARTER 
 pecumuLATOR © #05-12345678 =: +09-12345678 
1 Seth Soccer FQ ELIE SE : . 909234656 
COMPARISON nnn 


LOW 
EXAMPLE. (3) Decrement exponent by 2 
oe AER 


_—s-. 2 a 


ee, ee oe 


ae BEFORE = AFTER 
- ACCUMULATOR a ean ee +07+12345678 
| (90123456 90123456 

_ COMPARISON. ann HIGH 
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11 ADDRESS BRANCHING 
11.1 BRANCH/OP=2x 
Format 
$ mm e } meee meee + 
j op | A | 
Pan $a eee + 


Op.= 20, 21, 22, 23, 24, 25, 26, 27, 28, 2A, 2B 


A = Branch Address. Address may be indexed, indirect or 


. extended. When not extended the final address 
controller bits specify. the most significant digit of 
the address. This permits branching to any address 


up to and including 299,998, relative to Base #1, 
without indexing or extension. When the address is 
indexed, the final Base Indicant should resolve to a 

..value of “1%. The processor wiil always. treat the 
resolved address as being relative to Base #1. The 
processor will not check for improper memory 
assionments. 


Function 


If the condition specified for the branch is true or if 
the branch is unconditional, the “A" address is setected 
as the next program instruction address. If the condition 
specified is not true or if the instruction is a "“NO0-OP", 
the next instruction is fetched with no significant 
action. The address field of a non-taken branch or a 
"NOP" must have the same attributes as any address, 
however, the address does rot have to resolve into a valid 
address. For example, a six digit address may not contain 
an undigit in the extended digit position as this 
condition causes the processor to mistakingly treat this 
address as an eight digit address. An odd address only 
Causes errors if the branch is taken. Undigits in address 
positions other than the address controller and extended 
digit may result in incompatible behavior (See Appendix A, 
Compatibility Notes, A.52). The Comparison and Overflow 
Flags define the branch conditions. 
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171.1 BRANCH (Continued) 

Notes Use of “branch prediction op codes” may resuit 
in incompatible behavior. See Appendix A, 
Compatibility Notes (A.06). 

OP = 20. (NOP) NO OPERATION 

This instruction performs no significant action. 

OP = 21. (LSS) BRANCH ON LESS THAN CONDITION 
This instruction causes a branch to the "A" 
address if the Comparison Flags are set LOW 
(COML= 1, COMH=0). 

OP = 22 CEQL) BRANCH ON EQUAL CONDITION 
This instruction causes a branch to the "A" 
address if the Comparison Flags are set EQUAL 
CCOML=1, CCMH=1). 

op = 23 {LEQ) BRANCH ON LESS THAN or EQUAL CONDITION 
This instruction causes a branch to the “A®* 
address if the Comparison Flags are set LOW or 
EQUAL (COML=1). 

OP = 24 (GTR) BRANCH ON GREATER THAN CONDITION 
This instruction causes a branch to the “A” 
address if the Comparison Flags are set HIGH 
CCOML=0, COMH=1). 

oP = 25 (NEQ@) BRANCH ON NOT EQUAL CONDITION: 
This instruction causes a branch to the “A"™ 
address if the Comparison Flags are not set 
EQUAL or cleared (COML=0 or COMH=0 ). 

oP = 26 (GEQ@) BRANCH ON GREATER THAN or EQUAL CONDITION 


This instruction causes a branch to the “A” 
address if the Comparison Flags are set HIGH or 
EQUAL (COMH=1). 
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1121 BRANCH (Continued) 


OP = 27 (BUN) BRANCH UNCONDITIONAL 


This instruction always causes a branch to the 
"A" address. 


OP = 28 (CFL) BRANCH ON OVERFLOW CONDITION 
This instruction causes 2 branch to the "A" 
address if the Overflow Flag is set and resets 
the Overflow Flag. 


OP = 2A (NUL) BRANCH ON NULL CONDITION 


This instruction causes a branch to the "A" 
address if the Comparison flags are reset 
CCOML=0 and COMH=0).. 


OP = 28 (GTN) BRANCH ON GREATER OR NULL CONDITION 
This instruction causes a branch to the "A" 
address if the Comparison Flags are reset or set 
HIGH CCOML=0). 


Comparison Flags 


The Comparison Flags are not altered by these 
instructions. 
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12 HALTS 


Halt instructions. are dependent upon an execution digit 
located in absolute memory Location 48 which determines 
the course of action as Aotlous= 


ACTION . VALUE 
Reserved = A F 
Hait is fgnored. 
Halt is. executed if not Privileged Mode. 
alt is executed if Priviteged Mode. 
Hait is executed. 


Oomnw I 


If the halt is executed, the processor will enter a WAIT 
State that requires operator intervention to allow the 
processor to continue the execution of the instruction. 


If the Halt is not executed, no significant action will be 
performed by the processor. 
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F267 HALT BRANCH CHBR)/O0P=29 
Forgat 
$e em fe ee et 
{ op 1 A | 
oe + 
cP = 29 


A = Branch Address. Address may be indexed, indirect or 
extended. When not extended the final address 
controller bits specify the most significant digit of 
the address. This permits branching to any address 
up to and including 299,998, relative to Base #1, 
without indexing or extension. When the address is 
indexed, the finat Base Indicant should resolve to a 
value of "1". The processor will aiways treat the 
resolved address as being relative to Base #1. The 
processor wild not check for tmproper memory 
assignments. 


Function 


The Halt Branch instruction conditionally executes a halt 
according to the halt digit in absolute address 48. See 
Appendix A - Compatibility Notes (A.24). 


If the hatt is to take place, operator intervention is 
reauired to continue. Once continued, instruction 
execution resumes at the final "“"A™ address. 


If the halt is to be ignored, instruction execution 
continues at the final "A" address. 


Comparison Flags 


The Comparison Flags are not affected by this instruction. 
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12.2 HALT BREAKPOINT (CHEK) /O0P=48 
Format 


' f op f aF [ BF I 
Hamme $e ne tee net 


OP = 48 


AF = Final AF value is ignored, but useful in identifying 
the specific HBK. May specify Indirect Field Length. 
However, the specification of an AF indirect fieid 
length may produce incompatible results. See Appendix 
hk - Compatibility Notes (A.25). 


BF = Eight bit breakpoint control mask. The field witt 
not be recognized as indirect. 


Function 


Aa RD na 


The Halt Breakpoint instruction performs a mask test 
against a halt character in memory Location 46 relative to 
Base #0. If abit is set in the hatt character that 
corresponds to a bit set in the mask, the instruction 
executes a halt according to the hait digit in absolute 
memory address 48. See Appendix A - Compatibility Notes 
CAw24). 


If there is no correspondence between the bits in the mask 
and the bits in the breakpoint bit pattern, the next 
instruction is selected in normal sequence with no other 
significant action. 


Comparison Flags 


The Comparison Fiags are unchanged. 


Overlap 


EE EP DOS ED 


There are no overlap restrictions for this instruction. 
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13. ENVIRONMENT CHANGE 
13.1 BRANCH COMMUNICATE (B8CT)/0P=30 
Forrmat | 
$e eee} omen nen + 


| oP i AFBF | 


OP = 30 


AFBF Function Address consisting of the Low order four 
digits of an address. that is relative to the 
specified Task*s MCP Data Area. The high order 
digits are equat to zero. Indirect Field lengths 


may be specified. 


Function 


The Branch Communicate instruction is used to allow a user 
program to enter a function in the MCP environment. It 
stores processor state and registers in Hyper Calt Stack 
Frame format on the stack of the catiled environment and 
passes control to the specified function. 


Its function is similar to the function of the Hyper Calt 
instruction except for the selection of the Function entry 
and the inability to directly pass parameters. 


The following operations are performed by this 
instruction: 


4. The four digit Function Address (CAFBF) is used as an 


offset relative to the task*s MCP data area to select 
a Function entry. 
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13.7 BRANCH COMMUNICATE (BCT)/0P=30 (Continued) | 
| Each Function entry. contains the following 
information: : | , 
INFORMATION “OIGITS 
Environment Number. | 00-05 
Next Instruction Address 06-11 
Protection. Field (dD) 12-13 
Reserved — . 14-15. 
Interrupt Mask . 16-17 
Mode Indicators. T8=19. 


Note — The Lowest memory address = 00 


If the Protection Field is not equal to "DD", cause 
an Invalid Instruction fault (IEX = 37) and terminate 
the instruction with no further action. 


2. Resolve the Environment Number, contained in the 

Function entry, to point to the selected Environment 

Table entry. However, retain the Active Environment 
Number so that it may be stored on the stack. 


Resolve entry #0 of the Memory Area Table for the new 
environment from memory and maintain addressability 
along with Base #0 cf the current environment. See 
Section 5.7 entitled “Resolving a Memory Area Tabie 
Entry”. 7 | 


—--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$ we ew ewe —-— <= as ae ae a 


BURROUGHS CORPORATION $—n-- ween + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASACENA PLANT | V SERIES INSTRUCTION SET 


| 
owe ewe ewe ee ewe cee ww wee ewe wee ewe ewe ee a = a 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 161 
13.1 BRANCH COMMUNICATE (BCT)/0F=30 (Continued) 


3. The top of stack pointer, located at address 40 
CRelative to the new environment's Base #0), is used 
as the starting address, relative to the new 
environment*s Base #0, to store the Hyper Call Stack 
Frame. 


The sum of the top of stack pointer and the size of 
the Hyper Call Stack Frame (96) and the size of the 
Hardware Call Stack Frame area (500) is compared to 
Limit #0. If the sum is equal to or greater than 
Limit #0, cause a Stack Overflow fault and terminate 
-the instruction with no further action. Otherwise, 
store the Hyper Call Stack Frame in the following 
sequence. 


INFORMATION | DIGITS 
Old TOS ==> Accumulator 00-27 
Measurement Register 28-35 
Interrupt Mask 36-37 
Mobile Index Registers 38-69 
Mode Indicators 70-71 
COM & OVF Flags 72-73 
Active Environment Number 14-79 
New IX3 ==> Next Instruction Address 80-85 
Saved IX3 Value 86-93 
Stack Frame Indicator (FE) 94-95 


Stack Parameters (0 to 9999 bytes) 
New TOS ==> 


Note - The Lowest memory address = 00 
4. Store the new address of the next available stack 
Location (Relative to the new environment's Base #0), 


into memory Location 40 (Relative to the new 
environment's Base #0). 
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13.1 BRANCH COMMUNICATE (BCT)/0P=30 (Continued) 


5. Set the two most significant digits of Ix3 to "C0" 
and set the six Least significant digits of IX3 to 
the initial address specified in memory Location 40 

 CRelative to the new environment*s Base #0) plus 80. 


IX3 will now point to the Next Instruction Address in 
the Hyper Call Stack Frame. 


6. Set the machine “state” as follows: 


- INFORMATION at SET TO 
Next Instruction Address Function Table 
Active Environment Number Function Table 
Interrupt Mask Function. Table 
Mode Indicators Function Table 
Measurement Register (user field). 000000 
Comparison & Overflow Flags RESET 


7. Set the MOPOK Line to "zero" while the Measure@ent 
“register is being changed and set it to a “one"™ at 
all other times. . 


8. If Soft Fault is now enabled, examine the memory 
Location specified by the Reinstate List entry 
pointer plus 8. If it is not equal to zero, execute a 
Hardware Cali procedure that will store the address 
of the next instruction to be executed. 


9. toad the Memory Area Table pointed to by the Active 
Envircn@ent Number. 


10. Using the new Base/Limit information, resolve the 
next instruction address, relative to Base #1, and 
execute an unconditional branch to that address. 


The use of the Mobile Index Registers or the Accumulator © 


ta pass parameters is invalid. . The contents are not 
guaranteed. 
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13.2 ENTER (NTR) /0P=31 
Format 
$e nee $a on fp oo fe ee + 
| op | aAFeBF | A | PARAMETERS. | 
$v mn $ oa we on tp ne oo on fo e+ 
cp = 31 


AFBF = Length, in bytes, of the Parameter field. The 
: maximum number of bytes moved is 9,999. A vaiue of 
COCO will move no data. AF or BF may specify 
indirect field Length. A Literai flag will cause an 
Invalid Instruction fault CIEX = 21). See Appendix 

A - Compatibility Notes (A.19.1). 


A = Branch Address. Address may be indexed, indirect 
or extended. When not extended the final address 
controller bits specify the most significant digit 
of the address. This permits branching to any 
address up to and inctuding 299,998, relative to 
Base #1, without indexing or extension. When the 
address is indexed, the final Base Indicant should 
resolve to a value of "%". The processor will 
always treat the resolved address as being relative 
to Base #1. The processor will not check for 
improper memory assignments. When indexed by Ix3, 
the initial contents of IX3 are used. 


PARAMETERS = Data field to be stored in the stack. 


Function 


The Enter instruction stores control information and 
parameters into a stack located in memory and executes an 
unconditional branch to the instruction at the "A" 
address. 


A six digit address containing the stack  tlocation, 


relative to Base #0, is specified in memory Location 40 
relative to Base #0. 
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13.2  -ENTER CNTR)/OP=31 (Continued) 


The Enter Stack Frame is “stored in the following sequence. 


INFORMATION DIGITS 
Ota TOS ==> Next Instruction Address 00-05 
Saved IX3 value 06-13 
Reserved 14 
COM & OVF Flags 15 


Stack Parameters (0 to 9999 bytes) 
Mae TOS: SEP es | 


Note - beuest memory gddvcee: = 60 


"COM & OVF Flags" contain the following information: 


INFORMATION -BIT 
Reserved . | 3 
Overflow Flag =: 2 
Comparison Low Flag | 1 
pespertsen High Flag a 
Parameters AFBF bytes of data Located after the "A" 


address field in the instruction. 


Set the two. most significant digits of IX3 to “CQ”. Set . 
the contents of IX3 to the tnitial address specified in 
memory location 40 relative to Base #0. 


Store the new value of the next available stack Location, 
relative to Base #0, into memory Location 40 relative to 
Base #0.. | . 


If the address to be stored into Location 40 exceeds six 


digits, cause an Invatid Instruction fault CIEX = 04). 
See Appendix A ~- Compatibility Notes (A.19.2). 
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13.2 ENTER (NTR)/OP=31 (Continued) 


Comparison Flags 


1 Ee Cimpresiee ite ie ewe <R > a ae eS 


Reset the Comparison and Overflow Fiags. 


Overlap 


Undefined results will be produced if the stack area 
overlaps with the instruction or it*s parameters. 


Examples 
EXAMPLE (1) Enter 
ADDRESS OP AFBF A PARAMETERS 


003016 31 0003 020166 203010. 


BEFORE AFTER 


NI 003016 020166 
Ix3 +0000010 CO007024 
0000040 001024 007046 Top of Stack 


0001024 nnannnn 003034 Address Pointer 
ue After Parameters 
#0000010 IxX3 Value 
0 Zero Digit 
5S COM & OVF Flags 
203010 Parameters 


COMPARISON HIGH CLEAR 
CVERFLOW ON OFF 
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13.3 EXIT CEXT)/0P=32 
Format 
tom on tenn n= + 
1 op | A i 
tam we $n ee = + 
op = 32 


A=. Return Address. Address may be indexed, indirect 
or extended. When not extended the final address 
controller bits specify the most significant digit 
of the address. This permits branching to any 
address up to and including 299,998, relative to 
Base #1, without indexing or extension. When the 
address is indexed, the final Base Indicant should 
resolve to a value of "1". The processor will 
always treat the resolved address as being relative 
to. Base #1. The processor wilt not check for 
dqmproper memory assignments... The normal return 
address its obtained by setting the “A address to 
zero, indexing by  IX3 and setting the address 


controlter to indirect. When the address is 
indexed by ial the initial contents of x3 are 
used. . 
Function 


The Exit instruction reverses the actions of the Enter 
(OP = 31) ISTE EG EE ORs thus accomplishing an exit from the 
stack. 


The instruction restores the settings of the Overflow and 
Comparison Flags as specified by Ix3 plus 15 if the digit 
at IxX3 plus 14 is zero. If the digit at IxX3 plus 14 
contains a one, the flags wiil not be restored. All other 
values (2 to F) are reserved. 


Copy the least significant six digits contained in IX3_ to 
memory location 40 relative to Base #0. : 


Copy the eight digits at the location specified by Ix3 
plus 6 to IX3. ; . 
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13.3 EXIT CEXT)/0P=32 (Continued) 


Comparison Flags 


- ae 2b a eh a a a 7 a qa 


If the digit at IX3 + 14 is zero, set the Comparison Flags 
according to the least significant 2 bits of the digit at 
Ix3 + 15 See Section 13.2 (Enter OP = 31). 


Overlagr 


There are no overlap restrictions for this instruction. 


EXAMPLE (1) Exit the Stack 


op A 
32 F0CC00 
BEFORE AFTER 
NI nnnann 003034 
1x3 #0001024 #0000010 
0000040 601046 001024 
0001024 003034 unchanged STACK 
+0000010 unchanged 
06 unchanged 
203016 unchanged 
COMPARISON nnn LOW 


OVERFLOW onan ON 
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13.4: VIRTUAL ENTER (VEN) /O0P=35 

Format 

4 rn fae nn tt nr nnn ta nent 

1 OP | AFBF | fh 1 B | 

$m $e a $e nn $a tt 

OF = 35 
AFBF = Length, in bytes, of the Parameter field. The 


maximum number of bytes moved is 9,999. A value of 
OOOO witl move no data. Indirect field lengths may 
be specified. An AF Literal of B81, 82 or 83 will 
be tnterpretega as a length of 1, 2 or 3 characters 
in the “A"® Location. All other Literals will cause 
an Invalid Instruction fault (IEX = 22). 


A = Address of the parameter data field operanad. 

Address may be indexed, indirect or extended. The 

.. fimal address controller must equal UA or cause an 
Invalid Instruction fault CLEX = 03). : 


-B = Address of the twenty digit Environment § field. 
Address may be indexed, indirect or extended. The 
final address controller must equal UN or cause an 
Invalid Instruction fault (CIEX = 03). 


The Environment field contains the following information: 


INFORMATION DIGITS 

Environment Number 00-05 

Branch Address 06-11 
| Reserved. — oe, Ss 2-19 


Note — Lowest memory address = 00 


Function 


The Virtual Enter instruction checks the stack Limit then 
stores control information and parameters onto the users 
Stack, located in memory, and executes an unconditional 
branch to a_ location specified by the environment field 
(B) using the specified Memory Area Table. 
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13.4 VIRTUAL ENTER (VEN) /OP=35 (Continued) 
The following operations are performed by this 


instruction. 


1. Check the Environment field (B) for either of these two 


casess 


a. If the Reserved area of the Environment 


field is not 


equat to zero, cause an Invalid Instruction fault 
CIEX = 06) and terminate the instruction with no 


further action. 


b. If the Environment Number, contained in the 


Environment field (8), is equat to 
zeroes into the “Active Environment Numb 


zero, store 
er" field: of 


the Virtual Enter Stack Frame. Otherwise, store the 


current Active Environment Number in 
Enter Stack Frame. 


2- The top of stack pointer, Located at memory 
Crelative to Base #0), is used as the start 
relative to Base #0 to ‘store the Virtual 
Frame. 


The sum of the top of stack pointer and the 
Virtual Enter Stack Frame €30) and th 


the. Virtual 


address 40 
ing address, 
Enter Stack 


Size of the 
e amount of 


parameters (2 x AFBF) and the size of the Hardware Catl 


Stack Frame area (500) is compared to Limit 
sum is equal to or greater than Limit #0, c 


#0. If the 
ause a Stack 


Overflow fault and terminate the instruction with no 


further action. Otherwise, store the Vi 
Stack Frame in the following sequence. 


INFORMATION 


rtual enter 


DIGITS 


Old TOS ==> Measurement Register (User Part) 00-05 


COM & OVF Flags 

Active Environment Number 
New IX3 ==> Next Instruction Address 

Saved IxX3 Value 

Stack Frame Indicator ("FF") 


06-07 
08-13 
14-19 
20-27 
28-29 


Stack Parameters (0 to 9999 bytes) 


New TOS ==> 


Note - Lowest memory address = Q0 
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13.4 VIRTUAL ENTER (VEN) /0P=35 (Continued) 


. "COM & OVF Flags” contain the following information in the 
least significant digit. The other digit is reserved for 
future use and wiil equal zero. 


INFORMATION. a | BIT . 
Reserved 3 
Overflow Flag 2 
Comparison Low Flag 4 
Comparison High Flag a 


3. Move the parameters from a location in memory (A) to 
the stack. 


he Set the two most significant digits of Ix3 to "“Cc0", 
and set the six least significant digits of Ix3 to 

. the initial address specified at memory Location 40 
plus 14, relative to Base #0, to point to the Next 
Instruction Portion of the Virtual Enter Stack Frame. 


5. Store the new value of the next available stack 
ee Location, relative to Base 40, into memory 
.. Location 40, reldtive to Base #0. 


6. Reset the Comparison and Overflow Flags. 


The Mode Indicators, the Accumulatecr, the Measurement 
register, the Moble Index Registers and the Interrupt 
Mask register are not changed by this instruction. 


7e If the Environment Number (8) ts equal to zero, then 
this is a local VEN, which does not require an 
environment change (Ci.ze., the correct Base/Limit 
pairs are already resident in the processor). The 
active Environment Number remains unchanged. Skip the 
rest of this step. — CU 


If the Environment Number (8B) is not equal to zero, 
it replaces the Active Environment Number. Locate 
and, lead the Memory Area Table specified by this new 
Active Environment Number. 
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13.4 VIRTUAL ENTER (VEN)/0P=35 (Continued) 


&. Execute an unconditional branch to the address, 
relative to Base #1, that is contained in the Branch 
Address portion of the Environment fieid (8). 


The Active Environment Table and the Environment 
Table being entered must share the same Data Area 
(Base #0). The processor will not check for improger 
memory aSSUCnMENt Ss 
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13.5 HYPER CALL (HCL)/0P=62 
- Format 
pow mn $e en $a ow fe we oe oe et 
| OP | AFBF ] A | B | 
he an ba mn a tt ee ee = toes en enn + 
OP = 62 


AFBF = Length, in bytes, of the Parameter field. The 
maximum nuaber of bytes moved is 9,999. <A value of 
OOOO wilt move no data. Indirect field Lengths may 
be specified. An AF Literal of 51, 62 or B3 will 
be interpreted as a length of 1, 2 or 3. characters 
in the "A" Location. Ali other Literals will cause 
an Invalid Instruction fault CIEX = 22). 


A = Address of the parameter data field operand. 

-. . Address. may be indexec, indirect or extended. The 
final address controller must equal UA or cause an 
Envatid Instruction fautt CIEX = 03). 


B = Address of the four digit Function Number. Address 
may be indexed, indirect or extended. The final 
address controtler must eauat UN or cause an 
Invalid Instruction fault (IEX = 03). 


Function 


a --D ae GD GbE ap 


The Hyper Cail instruction is used to enter a function in 
the MCP environment. The top of stack Limit is checked 
then the processor registers, state and parameters are 
stored on the stack of the called environment and control 
%¥s transfered to the specified function. 
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13.5 HYPER CALL CHCL)/0P=62 (Continued) 


The following operations are peformed by this instructions: 


fT. Locate the six digit address, relative to the Task 
MCP Data Area, of the Hyper Cait Function Table at 
memory address 87 relative to the Task MCP Data Area. 


2. The four digit Function Number (8B) is used as an 
array subscript into the Hyper Cail Function Table. 

If the Function Number is not numeric, cause an 
Address Error fault CAEX = 34) and terminate the 
instruction with no further action. If the resultant 
address exceeds the six digit Hyper Catl Function 
Limit, located at memory address 94 relative to the 
MCP Data Area, cause an Address Error fault 
CAEX = 02) and terminate the instruction with no 
further action. 7 , | 


‘Each Function entry contains the following 
information: 


INFORMATION : | DIGITS 


Environment Number 00-05 
Next Instruction Address 06-11 
Protection Field (D0) 12-13 
Reserved 14-15 
Interrupt Mask 16-17 


Mode Indicators 18-19 
Note - The lowest memory address = 00 


If the Protection Field is not equal to "DO", cause 
an Invalid Instruction fault CIEX = 37) and terminate 
the instruction with no further action. 


3. Resolve the Environment Number, contained in the 
Function entry, to point to the selected Environment 
Table entry. However, retain the Active Environment 
Number so that it may be stored on the stack. 


Resolve entry #0 of the Memory Area Table for the new 
environment from memory and maintain addressability 


along with Base #0 of the current environment. See 
Section 5.7 entitled "Resolving a Memory Area Table 
Entry™. 
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17.2.5 HYPER CALL CHCL)/OP=62 (Continued) 


&. The top cf stack pointer, located at address 40 
CRelative to the new environment*s Base #0), is used 
as. the starting address, relative to the new 
environment*s Base #0, to store the Hyper Catl Stack 
Frame. 


The sum cf the top of stack pointer and the size of 
the Hyper Catt Stack Frame (96) and the amount of 
parameters (2 x AFBF) and the size of the Hardware 
Call Stack Frame area (500) is compared to Limit #0. 
If the sum ts equal to or greater than Limit #0, 
cause a Stack Overflow fault and terminate the 
instruction with no further action. Otherwise, store 
the Hyper Call Stack Frame in the following sequence. 


INFORMATION DIGITS 

Old TOS ==> Accumulator 00-27 
Measurement Register . 28-35 
Interrupt Mask 36-37 

Mobile Index Registers 38-69 

Mode Indicators 70-71 

COM & OVF Flags. 72-73 

| Active Environment Number 74-79 
New IXx3 ==> Next Instruction Address 80-85 
Se, al Saved Ix3 Value 86-93 
Stack Frame Indicator (FE) 94-95 


Stack Parameters (0 to 9999 bytes) 
New TOS ==> 


Note - The Lowest memory address = 00 


5- Move the Parameters, if any, from a location in 
memory (A) to the Hyper Call Stack Frame. 


6—- Store tke new address of the next available stack 

Location (Relative to the new environment's Base #0), 

-into memory tocation 40 (Relative to . the new 
environment*s Base #0). 
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13.5 HYPER CALL CHCL)/OP=62 (Continued) 


7- Set the two most significant digits of Ix3 to "C0" 
and set the six least significant digits of IX3 to 
the tnitial address specified in memory tlLocation 40 
(Relative to the new environment's Base #0) plus 80. 


IX3 will now point to the Next Instruction Address in 
the Hyper Call Stack Frame. 


8. Set the machine “state” as follows: 


INFORMATION SET TO 


Next' Instruction Address Function Table 
Active Environment Number Function Table 
Interrupt Mask Function Table 
Mode Indicators Function Table 
Measurement Register (user field) 000000 
Comparison & Overflow Flags RESET 


9. Set the MOPOK Line to “zero” while the Measurement 
register is being changed and set it to a “one” at 
all other times. . 


10. If Soft Fault is now enabled, examine the memory 
Location specified by the Reinstate List entry 
pointer plus 8. If it is not equai to zero, execute a 
Hardware Call procedure that wiil store the address 
of the next instruction to be executed. . 


11. Load the Memory Area Table pointed to by the Active 
Environment Number. 


12. Using the new Base/Limit information, resolve’ the 
next instruction address, relative to Base #1, and 
execute an unconditional branch to that address. 


The use of the Mobile Index Registers or the Accumulator 


to pass parameters is invalid. The contents are not 
guaranteed. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


> eeweo wee wee wow 


| | | | 
BURRCUGHS CORPORATION $-------------------------+ ©1997 5390. 
ens DEVELOPMENT GROUP | | 
PASADENA PLANT | V SERIES INSTRUCTION SET 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECTELCATION REV. A PAGE 176 


13.6 RETURN (RET) /0P=63 


Format 


ee aero ee ae 


{ op | AF ] 
teen ten = + 


AF = Unused and reserved. 


Function 


2S 62 GaP aealie amp 2 


The Return instruction is a companion instruction to the 
Hyper Cait (OP = 62), and Virtual Enter (OP = 35) 
instructions and the Hardware Call procedure. It reverses 
the action of the calling instruction or procedure by 
Loading machine "state" from the current stack, restoring 

the user environment and executing an unconditional branch 

to the location specified in the Stack Frame as the Next 
Program Instruction. | , 


The value of IxX3 plus 14 represents the address, relative 
to Base #0, of the two digit Stack Frame Indicator. The 
information contained in this field indicates the type of 
caitting procedure that stored the stack frame and the type 
of Return to be executed. 


INFORMATION | INDICATOR 

 WERTUAL ENTER/VIRTUAL EXIT FF 
HYPER CALL(BCT)/HYPER RETURN FE 
HARDWARE CALL/RETURN . FD 


ALL other the Stack Frame Indicator values are invalid and 
will cause an Invalid Instruction fauit (CIEX = 37). 


The parameter values stored in the stack are unchanged by 


this instruction and are not copied into any other area of 
memory. 
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1326.1 VIRTUAL ENTER/VIRTUAL EXIT 


1. 1X3 minus 14 represents the address of the Virtual 
Enter Stack Frame relative to. Base #0. The 
information in the Virtual Enter Stack Frame is used 
to replace the respective “state” in the machine. 


The Virtual Enter Stack Frame has been stored in the 
following sequence, . 


INFORMATION _ DIGITS 
Old TOS ==> Measurement Register (User Part) 00-05 
COM & OVF Flags 06-07 
Active Environment Number 08-13 
New IX3 ==> Next Instruction Address 14-19 | 
Saved Ix3 Value 20-27 
Stack Frame Indicator ("FF") 28-29 


.. 4 Stack Parameters (0 to 9999 bytes) 
New TOS ==> 


Note - Lowest memory address = G0 


2. Replace the address in memory address 40, relative to 

Base #0, with the value of IX3 minus 14, relative to 
Base #0. After the “state” is loaded, replace the 
contents of IX3 with the value of Ix3 in the Virtual 
Enter Stack Frame. 


3-. The Mode Indicators, the Accumulator, and the 
Interrupt Mask Register are not changed by this 
variant. 


& If the Environment Number, contained in the stack 
frame, is equal to zero, the environment being 
returned to is the same environment that is specified 
by the Active Environment Number. Since the correct 
Base/Limit pairs are already resident within the 
processor, skip the rest of this step. 


If the Environment Number, contained in the stack 
frame, is not equat to zero, then this instruction is 
a non-local Virtual Exit, which requires that a new 
Memory Area Table must be loaded. 
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13.601 VIRTUAL ENTER/VIRTUAL EXIT (Continued) 


If the first digit of the Environment Number is equal 
to a "D0" and the processor is not in Privileged Mode, 
cause an Invalid Instruction fault (CIEX = 31) and 
terminate the instruction with no further action. 


toad the Memory Area Table pointed to by the 
Environment Number in the stack frame. 


5. Resolve the next. . instruction address, retative to 
Base #1, and execute an unconditional branch to that 
address. ee oe a 


6. The current Memory Area Table and the Memory Area 

Table being entered must share the same Data Area 

(Base #0). The processor may or may not check for 
ieepneoe memory aseLoreences 
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17.6.2 HYPER CALL/HYPER RETURN 
HARDWARE CALL/RETURN 


1e- This variant may only be executed in Privileged Mode. 


2. IX3 minus 80 represents the address of the Hyper Call 

or Hardware Call Stack Frame, relative to Base #0. 
The information in the Hyper Call/Hardware Call Stack 
Frame is used to replace the respective "state" in 
the machine. 


The Hyper Call/Hardware Call Stack Frame has been 
stored in the following sequence. 


INFORBATION DIGITS 
New TOS ==> Accumulator 00-27 
Measurement Register 28-35 
Interrupt Mask : 36-37 
Mobile Index Registers 38-69 
Mode Indicators 70-71 
COM & OVF Flags 12-73 
Active Environment Number 74-79 
Old 1x3 ==> Next Instruction Address 80-85 
; Saved Ix3 Vatue — 86-93 


Stack Frame Indicator (FE/FD) 94-95 
Stack Parameters (0 to 9999 bytes) 
Old TOS s=> 


Note - The Lowest memory address = Q0 


3. Replace the address in memory address 40, relative to 
Base #0, with the value of IX3 minus 80, relative to 
Base #0. After the “state” is loaded, replace the 
contents of IX3 with the value of IxX3 tn the Hyper 
Call/Hardware Call Stack Frame. 


4. Set the MOPOK Line to “zero" while the Measurement 
register is being changed and set it to a “one” at 
allt other times. 


5. toad the Memory Area Table pointed to by the 


Environment Number in the Hyper Calt/kKardware Call 
Stack frame. 
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12.6.2 HYPER CALL/HYPER RETURN (Continued) 
HARDWARE CALL/RETURN 


6. Examine the Soft Fault and Trace Mode Fault Condition 
Indicators to determine if a Hardware Cali Procedure 
should be executed. If Soft Fault is now enabled, 
examine the Soft Fault Pending Flag in the Reinstate 
List entry for this task. If it is not equal to zero, 
then a Soft Fault Condition exists. 


If this variant is a Hyper Return (Stack Frame 
Indicator = FE) and Trace Mode is enabled, then a 
‘Frace Fault Condition exists. 


If this variant is a Hardware Return (Stack Frame 
Indicator = FD), ignore the Trace Mode until the 
execution of the following instruction is complete. 


Te If a Fauit Condition has been found, execute a 
Hardware Catt Procedure that will store the address 
of the next instruction to be. executed and report all 

. existing Fault Conditions. 


Otherwise using the new Base/Limit information, 
resolve the next instruction address, relative to 
Base #1, and execute an unconditional branch to that 
address. 
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13.7 ADJUST STACK POINTER (CASP)/0P=61 

Format 

$e we $m = Fae oe = fo ey 

1 of | AF [| BF ] A | 

On ee + 

oP = 61 


AF = A tlenath of six €6) must be specified directly or as 
an indirect field Length or a Literal. 


BF = Unused and reserved. May be specified as indirect. 


A = Address of the increment field. Address may be 
indexed, indirect or extended. The final address 
controller must be UN or cause an Invalid Instruction 
fault (IEX = 03). 


Function 


The Adjust Stack Pointer instruction is used to increment 
the value of the Top of Stack Pointer (located at memory 
address 40, relative to Base #0) and to determine if there 
is sufficient space between the Top of Stack Pointer and 
Limit #0. 


The sum of the increment value (A) and the value of the 
Top of Stack Pointer, located at memory address 40 
relative to Base #0 and the value of Base #0 and the. size 
of the Hardware Call Stack Frame area (500) is compared to 
Limit #0. 


If the sum is equal to or greater than Limit #0, cause a 
Stack Overflow fault that stores the address of the 
failing instruction and terminate the instruction with no 
further action. . 


Otherwise, store the sum of the increment value CA) and 


the value of the Top of Stack Pointer into memory 
address 40, relative to Base #0. . 
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13.8 INTERRUPT CINT)/0P=90 
Format 
ee ee ee ooo 
{| op | AF [ BF | A I 
fw ef me fa ee $e ee eee + 
OP = 90 
AF = Length of the “A” data field. May be indirect. A 


- vakue of "00" indicates that there are no units to be 
moved. A (Literal flag witl cause an Invalid 
Instruction fault CIEX = 21). 


BF = Eight bit Kernel Request code. May be specified as 
indirect. ; | 


A = Address of the data fieid. Address may be indexed, 
indirect or extended. The final address controller 
- must be UN or cause an Invalid Instruction fault 

~ €IEX = 03). 


Function 


ERO NN EE OTE ais ® 


The Interrupt instruction is used to initiate a transfer 
of the system environment to the MCP Kernel and to pass 
the information in BF and in the “A® operand, if 
specified. i ie 


1. Store "06" into atsolute memory location 32 - 33. 


2. Store the value of BF itn absotute memory tocation 


3. If AF does not equal zero, store the “A" data field 
in absolute memory location 8000. If the value of AF 
exceeds 40, cause an Invatia Instruction fault 
C(IEX = 25). : 


4. Cause an Interrupt procedure that will store the 
address of the next instruction to be executed. 


This instruction may only be executed in Privileged Mode. 
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13.9 VIRTUAL BRANCH REINSTATE (BRY)/0P=93 

Format 

$emen teem et 

| OP | AF fj 

tome oe tt 

oP = 93 

‘AF = 


Unused and reserved. 


Function 


~~ = on a «2 = oe oe 


The Virtual Branch Reinstate instruction is a companion 
instruction to the Interrupt procedure. The instruction 
restores the processor registers according to the contents 
of the Interrupt Frame and transfers control to the task 
specified by the address of the Reinstate List entry 
pointer contained in IX1. 


The following operations are performed by this instruction 
to exit the MCP Kernel environment. 


1. Use IX1 to Locate the Reinstate List Entry for the 
new task to execute. This new task is now referred 
to as the Current Task. , 


2s Store the Task Number from the Reinstate List Entry 
for the current task into absolute memory addresses 
82-85. 


3. Reset Kernel Mode. 


4. Load the Interrupt Frame from the Reinstate List 
Entry for this task. 


Sa. Set the Task Timer to the value located at the Time 
Slice Remaining field in the Specified Reinstate List 
Entry. 


6-2 Set the MOPOK Line to "zero" wshile the Measurement 


register is being changed and set it to a "one" at 
ald other times. 
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13.9 VIRTUAL BRANCH REINSTATE (BRV)/0P=93 (Continued) 


7. If any processor detected faults exist, the Virtual 
Branch Reinstate has failed. Store: 


(a) the Fault indicators into the Failed Hardware 
Cait R/DB Area Field of the Reinstate List Entry 
for this task 


(b> "O07" into the State Indicator Field in the 
Reinstate List entry for this task : 


€e}. *O7* into absolute memory Location 32 and cause 
an. Instruction Interrupt to the MCP Kernet. 


8. Load the Memory Area Table pointed to by the “Active 
Environment Number", which was loaded from the 
Interrupt Frame.. a eat 


9. Examine the Soft Fault and Trace fault Condition 
Indicators to determine if a Hardware Call Procedure 
. should be executed. If Trace mode is now set, then a 

- Frace Fautt Condition exists. 


If Soft Fault is now enabled, examine the Soft Fault 
Pending Flag in the Reinstate List entry for this 
task. If it is not equal to zero, then a Soft Fault 
Condition exists. 7 


10. Ifa Fault Condition has been found, execute a 
Hardware Call Procedure that will store the address 
of the next instruction to be executed and report all 
existing Fault Conditions. 
Otherwise, use the new Base/Liait information to 
resolve the next instruction address (Relative to 
. Base #1) and execute an unconditional branch to that 
address. | 


This instruction may only be executed in Privileged Mode. 
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14 DATA MOVEMENT 
14.1 MOVE DATA (MVD)/0P=08 
Forrat 
pew me foe om fe we om fae oe ew ww ff en wn ne ef est 
{ oF | AF | BF |} A. j B 1 C t 
femme fee we $e np ww ae ww fp Ho ew eH moment 
oP = 08 


AF = Forward/Backward variant. AF = 00 means move data 
FORWARD.. Otherwise, move data BACKWARD. AF may be 
indirect. A titerat flag will cause an Invalid 
Instruction fault CIEX = 21). See Appendix 
A -~- Compatibility Notes (A.20.3). 


BF = Unused & reserved, but may be specified as an 
indirect field Length. 


A = Address of the source data field operand. Address may 
be indexed, indirect or extended. The final address 
controilers are ignored. 


B = Starting address of the destination data field. 
Address may be indexed, indirect or extended. The 
address controllers are ignored. 


C = End address of the destination data field. Address 
may be indexed, indirect or extended. The address 
controllers are ignored. 


Notes A non-Mod 4 difference between the "B" and “Cc” 
addresses may produce incompatible results. See 
Appendix A - Compatibility Notes (A.20.1). 


Note: The "B" and “C* addresses must both be relative to 


the same Memory Area. The processor. will not check 
for improper memory assignments. 
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14.1 MOVE DATA (MVD) /0P=08 (Continued) 
Function 


> 2 an > eee oP aw 


The Move Data instruction moves data from the source data 
field to the destination data field starting with the “B" 
address and continuing until the "C“ address. 


Move Forward Variant 


-¥Ff AF = 00, a move forward takes place. The end “C* 
address must be greater than the starting “B” address, 
otherwise the instruction has no effect. Source field 
digits. are moved to the cestination field in an ascending 
manner until the "B" address is equal to or greater than 
the "C" address. No data is moved into the "C" address 
memory Location. 


Move Backward Variant 


aE EE? ee ere (So SE: AO EE ae Be eee PATE Gib OE cao ED 


If AF = O1, a move backward takes place. The end “C* 
address must be less than the starting “8" address, 
otherwise the instruction has nc effect. Source field 
digits are moved to the destination fietd in a descending 
order until the "8" address is equai to or less than the 
"c* address. No data is moved into the "BY" address memory 

 tecation. No data is moved from the “A“W address aemory 
location. . 


Comparison Flags 


The Comparison and Overflow Flags are unchanged by this 
instruction. 


Overlap 


Partical overlap of "A*® and "8B" may produce incompatible 
results. See Appendix A - Compatibility Notes (A.20.2). 
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14.1 MOVE DATA (MVD) /0P=08 (Continued) 
Examples 
EXAMPLE (1) Forward Move 
OP AF BF A B Cc 
08s CO GO 001000 OO20CC 002016 
BEFORE AFTER 
0001000 0123456789ABCDEF unchanged 
0002000 nannannnannnnannnan 0123456789 ABCDEF 
EXAMPLE (2) Backward Move 
OP AF BF A ‘B Cc 
08 01 00 005010 006032 006020 
BEFORE AFTER 
0004098 98'76543210h6, unchanged 
CC0éC20 -  ANnnannnannnn 9876543210AB 
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. . . . 
ED OA ES ED ES AD A ED AD ED ND AY AND A NG ED NS A AP A NY ES DS ED AD ED SS ND AS SD ED ND EP ED ED ED AD SE ND SE EP ED GD OW a a a 


14.2 MOVE LINKS (MVL)/0P=09 
Format. 
pace fe nh ee faa ee fee ee oe ep eee een + 
| op | AF | BF I A | B | C | 
Foes Horne ae toe ean te ses nse S aeieteaeteiaateiened $a me ee eet 
~ OF = 09 


RE = Eength of all three cperands. A vatue of "00" is 
equal to a tength of 100 units (digits or characters 
as specified by the “C™" address controiler). An 
“indirect field length may be indicated. A Literal 
flag will cause an Invalid Instruction CIEX = 21). 
‘See Appendix A —- Compatibility Notes (A.21.1). 


BF = Unused & reserved, but may be specified as an 
indirect field length. 


wh = Address of the "A™ data field operand. Address may be 

-  ¥ndexed, indirect or extended. The final address 

.. €ontrotler must be equat to the “c™ address 
‘controller. 


B = Address of the “B" data field operand. Address may be 
Gndexed, indirect or extended. The finat address 
controller must be equal to the eal Mad address 

’ controller. | | . 


C = Address of the “C™ data field operand. Address may be 
indexed, indirect or extended. The address controller 
_ data type may be UN, SN, or UA. : 


If the three address controliers are not equal, cause an 


Invalid Instruction fault CIEX = 03). See Appendix 
A - Compatibility Notes (A.21.3). 
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14.2 MOVE LINKS CMVL)/0P=09 -(Continued) 


Function 


The Move Links instruction moves the number of units 
specified by AF in the following manner. The "C" field 
data is saved. The "A" field data is moved to the "Cc" 
data field. The “"B" field data is moved to the "A™ data 
field. The saved "C" field data is moved to the "8" data 
field. 


Cosparison Flags 


The Comparison and Overflow Flags are unchanged by this 
instruction. 


Overlap 


Any total or partial overlap may produce incompatible 
results. See Appendix A - Compatibility Notes (A.21.2). 


Examples 
EXAMPLE (1) Move Numeric Fietds 
OP AF BF A | B | c 


—_—_ se =a —_ ao oe <_< =o a 


09 05 00, A FIELD CUN), B FIELD (UN), C FIELD CUN) 


BEFORE AFTER 
_A FIELD 12345 67890 
B FIELD 67890. 87654 


C FIELD 87654 12345 
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REV. A PAGE 190 


14.2 MOVE LINKS (MVL)/OP=09 (Continued) 


EXAMPLE (2) Move Alpha Fields. 


OP AF 5F A , B . C. 


09 03 00, A FIELD (UA), B FIELD CUA), C FIELD CUA) 


BEFORE . AFTER 

A FIELO XYZ. MNO 
... § FIELD MNO GHT 

C FIELO GHI XYZ 


EXAMPLE (3) Two Field Exchange 
OP AF BECO 


B Cc 


09 04 00, A FIELO (SN), B FIELD (SN), B FIELD CSN) 


BEFORE AFTER 
A FIELD +2386 +0004 
B FIELD #0004 +2386 
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14.3 MOVE ALPHA (MVA)/0P=10 

Format 

ee ee ee a Sree 

} op | AF | BF ft A | B | 

tn bn ta nn Fo nn nn tant 

OP = 10 


AF = Length of “A” field. A value of “00" is equal to a 
Length of 100 units (digits or characters as 
specified by the “A” address controller). AF may be 
indirect or may indicate the A-syllable is a Literal. 


BF = Length of "B" field. A value of “00" is equal to a 
Length of 100 units (digits or characters as 
specified by the "B" address controller). BF may be 
indirect. 


A = Address of the source data field. Address may be 
_tndexed, indirect or extended. Data type may be UN, 
SN, or UA. 


B = Address of the destination data field. Address may 
be indexed, indirect or extended. Data type may be 
UN, SN, or UA. 


Function 


The Move Alpha instruction moves digits or characters, 
depending on the address controllers, from one tocation in 
memory to another memory location, left justified. 


AFOBFs 
If the source data field is tonger than the destination 
field CAF>BF), move the left most BF units from the “A” 


field to the “B" field, ignoring the remainder of the 
"A" field data, and set the Overflow Flag. 
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14.3 MOVE ALPHA (MVA)/0P=10 (Continued) 
AF<BFs 


If the source data field is shorter than the 
destination field (AF<BF), mave the data and fill the 
destination data field with trailing zeros CSN or UN) 
or blanks (CUA). 


’ UA-UAs 


2 When both address controllers specify 98-bit format 
- QUA-UA)D, move each character. ee or 


UN-UN=s 


when both address controllers specify unsigned 4-bit 
format Seeihe move each tats 


SN-SN: 


When both address controllers specify signed 4-bit 
format (SN-SN), move each digit and set the sign of the 
destination data fieid to the standard EBCDIC form (C = 
positive, 0 = negative). of the sign of the source data 
field. (Notes A negative zero remains a negative zero.) 


UA-UNS 


When the “A™ and “B" address controllers specify UA and 
UN, respectively, only move the low order digit of each 
character in the source data field to the destination 
data field. 


UA-SN= 


When the “A® and “8B” address controllers specify UA and 
SN, respectively, only move the tow order digit of each 
character in the source data field to the destination 
data field. Set the sign of the destination data field 
to the standard EBCDIC sign for the interpreted value 
of the sign tlocated in the most significant digit of 
the source data field. | 
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14.3 MOVE ALPHA CMVA) /0P=10 (Continued) 
UN-UA: 


When the "A" and “B™ address controllers specify UN and 
UA, respectively, move each digit and set the zone 
Chigh order) digit of the character to be storea in the 
destination data fietd to the standard EBCDIC numeric 
subset code (F). . 


UN-SNs. 


When the “A and "B® address controllers specify UN and 
SN, respectively, move each digit and set the sign of 
the destination data field to the standard EBCDIC 
positive sign code (C). 


SN-UN: 


When the “A" and "B™ address controtilers specify SN and 
UN, respectively, move each digit and ignore the sign 
cf the source data field except for setting the 
Comparison Flags. 


SN-UA: 


When the "A" and "B" address controllers specify SN and 
UA, respectively, move each digit and set the zone 
Chigh order digit) digit of the character to be written 
in the destination data fieid to the standard EBCDIC 
numeric subset code (F). The most significant digit of 
the destination field is set to the standard EBCDIC 
form of the sign of the scurce field. 


Comparison Flags 


<n <P ae oe a ao -_ = a ow ow 


Set the Comparison Flags to HIGH if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as positive. 


Set the Comrarison Flags to EQUAL if the numeric digits 
moved from the source data field are ail zero. 


Set the Comparison Flags to LOW if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as negative. 
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. 14.3 MOVE ALPHA (MVA)/O0P=10 (Continued) 
Overlap. 


When the "A*® and "8B" controllers indicate UA data, the 
field lengths are equal (AF=EF) and the value of the final 
"B" address is within the "A" data field (Address “A" to 
“A™+2 xX AF), repeat the source data field between the "A" 
and "B® addresses throughout the destination data field. 


-Cases of overlapping “A™ and "B", other than described 
above, may produce incompatible results. See Appendix 
A - Compatibility Notes (A.03). 


Examples 


EXAMPLE (1) Move Numeric Field to a Signed Numeric 
Field 


OP AF BF. A | B 


10 05 G3, A FIELD (UND, 8 FIELD (SN) 


BEFORE AFTER 
A FIELD 23511 unchanged 
B FIELD. nnnan C235 
COMPARISON nnn HIGH 


OVERFLOW . nnn ON 
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14.3 MOVE ALPHA (MVA)/0P=10 (Continued) 


EXAMPLE (2) Move Signed Numeric Fieid to an Aipha 


Field 
OP AF BF A B 
10 03 03, A FIELD (SN), 68 FIELD CUA) 
BEFORE AFTER 
A FIELD +823 unchanged 
B FIELD annn C8F2F3 
COMPARISON nan HIGH 
OVERFLOW ann unchanged 


EXAMPLE (3) Move an Alpha Field to a Signed Numeric 


Field. 


OP AF BF A B 


10 03 05, A FIELD (UA), B FIELD CSN) 


BEFORE AFTER 
A FIELD 040506 unchanged 
B FIELD nnnannn 045600 
COMPARISON nan LOW 
OVERFLOW nnn unchanged 
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14.3 MOVE ALPHA CMVA)/OP=10 (Continued) 


EXAMPLE (4) Repeat First Character 


OP AF BF AK 8B 


10 05 05, A FIELO (UA), A FIELD+2 CUA) 


BEFORE AFTER. 


Stee _& FIELD - : FOnnannnnnnn ~FOFOFOFOFOFO 
COMPARISON nan HIGH 


OVERFLOW ann _ unchanged 
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2 De D> De 8 ED ED OP OD ED GED OC OS ED OD OC BO OC OS OS CO BOO OVO OES CEO BO eB eew ae = 


1h MOVE NUMERIC (MVN)/OP=11 
Format 
pm ee fa a fn an he ef oe nt 
| op }] AF | BF { A | B | 
$n fe fa ee fo $e eeenenae + 
op = 11 


AF = Length cf "A" field. A value of "00" is 


equal to a 


; tength of 100 units (digits or characters as 


specified by the "A" address controller). 
indirect or may indicate the A-syllable i 


BF = Length of "8B" field. A value of "00" is 


AF may be 
s a literal. 


equal to a 


Length of 100 units (digits or characters as 


- specified by the "B" acdress controller). 
indirect. 


BE may be 


A = Address of the source data field. Address may be 


indexed, indirect or extended. Data typ 
SW, or UA. 


B = Address of the destination data field. 
be indexed, indirect or extended. Data 
UN, SN, or UA. 


Function 


The Move Numeric instruction moves digits or 
depending on the address controllers, from one 


e may be UN, 


Address may 


type may be 


characters, | 
location in 


memory to another memory Location, right justified. 
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Th k MOVE NUMERIC (MVN)/0P=11 (Continued) 


AF<B Fs: 


If the source data fietd its shorter than the 
destination field (CAF<BF), the data is right justified 
in the destination field and padded with leading zero 
digits in the cases of UN and SN or zero characters 
(FO) in the case of UA. 


AF>BF: 


If the source data field is longer than the destination 
field (AF>BF), examine the high order numeric digits of 
the source data field for non-zero content. If these 
aigits. are non-zero, set the Overftlow Flag and 
terminate the instruction with no further action. If 
‘these digits are zero, left truncate the source fieid 
and move the remainder of the field... 
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T4.4 MOVE NUMERIC (MVN)/0P=11 (Continued) 
UA-UA: 


When both address controllers specify 8-bit format 
(UA-UA), move the numeric portion of each character in 
the source data field to the destination data fieid 
with the zone digit set to the standard EBCDIC numeric 
subset code (F). 


UN-UNs. 


when both address controtlers specify unsigned 4-bit 
format CUN-UN), move each digit. 


. SN=-SNs 


When both address controiflers specify signed 4-bit 
format (CSN-SN), move each digit and set the sign of the 
destination data field to the standard EBCDIC form of 
the sign of source data field (C for positive, D for 
negative). 


UA-UN?: 


When the "A" and "B" address controliers specify UA and 
UN, respectively, only move the low order digit of each 

. Character in the source data field to the destination 
data field. 


UA-SNs 


When the “A™ and “B" address controllers specify UA and 
SN, respectively, only move the low order digit of each 
character in the source data field to the destination 
data field. Set the sign of the destination data field 

_..to the standard EBCDIC sign for the interpreted value 
of the sign tocated in the most significent digit of 
the source data field. 


UN-UA: 


When the "A" and "B" address controllers specify UN and - 
UA, respectively, move each digit and set the zone 
Chigh order digit) digit of the character to be written 
in the destination data fiela to the standard EBCDIC 
numeric subset code (F). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE <cC0 
(Th MOVE NUMERIC CMVN)/0P=11 (Continued) 
UN-SNe 


when the “A and “B" address controllers specify UN and 
SN, respectively, move each digit and set the sign of 
the destination data field to the standard EBCDIC 
Barrons: “ra code (C). 


- SN-UNE 


“When the Ts and 5" address controtbere specify SN and 
UN, respectively, move each digit and ignore the sign 
/ Of - the source data field except for setting the 
_ Comparison Flags. | . 


-SN-UA? 


When tne "AN and mg address control lere. specify SN and 
UA, respectively, move each Gigit and set the zone 
oo. thigh order digit) digit of the character to be written 
“Fn the destination data field to the standard EBCDIC 
numeric subset code (CF). Set the most significant digit 
of the destination field to the standard EBCDIC form of 

the sign of the source data field. 


- Comparison Flags 


Set the Comparison Flags to HIGH if ‘the numeric digits 
moved from the source data field are non-zero and the sign. 
of the source field ts interpreted as positive. 


7 Set the Comparison Flags to EQUAL if the numeric. digits 
ae moved from sa source data. field are all zero. 


Set ‘the ‘eGaneciaa Bice to “Low if the numeric digits 
moved from the source data field are non-zero and the sign 
-.@€.the source data field is interpreted as negative. 


‘Note: Move Numeric UA-UA and UA-UN cause incompatible 


pesult in the final comparison flags. See Appendix 
A - Compatibility Notes (A.04.2). 


=-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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94.4 MOVE NUMERIC (MVN)/O0P=11 (Continued) 
Overlap 


2) CEP EDenED ame eS eee 


When the "A" and "B™” controllers indicate UN data and 
AF=BF, and the final "8" address one greater than the 
final "A" address, repeat the first digit of the source 
data field throughout the destination data fieid. 


Cases of overlapping “A*" and "8B", other than described 
above, may produce incompatible results. See Appendix 
A - Compatibility Notes (A.04). 


Exaaples 


EXAMPLE (1) Move Numeric Field to a Shorter Numeric 


OP AF BF A a 8 


ew ee =e =a ae wane 


17 05 O03, A FIELD (UN), B FIELD (UN) 


BEFORE AFTER 
A FIELD 00123 unchanged. 
B FIELD nanan 123 
COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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— T4LG MOVE NUMERIC (MVN)/0P=11 (Continued) 


EXAMPLE (2) Move Numeric Field to a Longer Numeric 
| Field - 


OP AF BF : B 


17 03 05, A FIELD (SN), B FIELD (SN) 


BEFORE AFTER 
A FIELD #123 unchanged 
8 FIELD — fAAnannn c0o0t23 
COMPARISON nan HIGH 
OVERFLOW ann unchanged 


- EXAMPLE (3) Move a Numeric Field with an Overflow 
iy Condition | 


OP AF BF fk an) 


11 05 03, A FIELD (UN), B FIELD CUN) 


BEFORE | AFTER. 
A FIELD 12300 unchanged 
B FIELO nnnnann unchanged 
- COMPARISON. nan unchanged 


OVERFLOW nan ON 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 
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T4.4 MOVE NUMERIC (MVN)/OP=11 (Continued) 


EXAMPLE (4) Move an Alpha Field to an Alpha Field 


OP AF BF A B 


11 03 03, A FIELO (UA), B FIELD CUA) 


BEFORE AFTER 
A FIELD C2D4E9 unchanged 
B FIELD nannnann F2F4F9 
COMPARISON ann HIGH 
OVERFLOW ann unchanged 


EXAMPLE (5) Repeat First Digit 


OP AF BF A B 


11°05 05, A FIELD (UN), A FIELD+1 CUN) 


BEFORE AFTER 
A FIELD é6nnnnan 666666 
COMPARISON nan HIGH. 


OVERFLOW nan unchanged 


“--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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14.4 — MOVE NUMERIC (MVN)/0P=11 (Cont inued) 


EXAMPLE (6) Move Alpha Field to Stgned Fietd 
OP AF BF A B 


= =. =: ——. = am. = are 


11 03 03, A FIELD (UA), B FIELD (SN) 


BEFORE AFTER 
“oo fw FLELD - PICOFS unchanged 
B FIELD . nnann B103 
-~- COMPARISON. nnn LOW 
OVERFLOW - Ann unchanged 


EXAMPLE (7) Move Signed Fieid to Alpha Field 
" sper OP AF BFE A OL ee B 


47 03 03, A FIELD (SN), B FIELD (UA) 


BEFORE AFTER 


A FIELD . #123  #unchanged 
B FIELD | nnnann CIF2F3. 
COMPARISON nnn HIGH 

OVERFLOW . nnn unchanged 


--Burroughs Prior Written Consent Required For Disctosure Of This Data-- 


BURROUGHS CORPORATION $e or wet ee eee eee eee —— + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 205 
14.5 MOVE WORDS (MVW)/0P=12 
Format 
pew of a we ww we = $n we we fe eee ee + 
| oP | AFBF | A | B | 
fom n= fo a oo fe ee = 4 et 
OP = 12 
AfFBF = Length of both operands. A value of “Q000" is equal 


to a tength of 10,000 4-digit “words” or 40,000 
digits. AF or BF may be indirect. A tLiteral flag 
will cause an Invalid Instruction fault CIEX = 21). 
See Appendix A —- Compatibility Notes (A.07.1). 


A = Address of the source data field. Address may be 
indexed, indirect or extended. Final address 
controllers are ignored. 


B = Address of the destination data field. Address may 
. be indexed, indirect or extended. Final address 
controllers are ignored. 


Note: Use of non-mod 4 "A" or “B" addresses may produce 
incompatible results. See Appendix 
A - Compatibility Notes (A.07.2). 


Function 


The Move words instruction moves the number of four digit 
“words” specified by the concatenation of AF and BF froma 
the source data field in memory to the destination data 
field in memory. 


The contents of the source data field are unchanged 
(unless “A™ and "B" partially overlap). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS. CORPORATION eee 1997 5390 
YSTEM DEVELOPMENT GROUP | 
PASAQENA PLANT |] V SERIES INSTRUCTION SET 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 206 
14.5 MOVE WORDS (WVW)/OP=12 (Continued). 


Comparison Flags . 


o_o ap Ge a oe on oe —~— = ew ao 


The Comparison Flags are unchanged by thts instruction. 


Overlap 


When the final “B" address is tess than the final “A™ 
address and the fields partially overtap, the source data 
field will be shifted by that number of digits to the 
teft. When the "B" data fieid partiaily overlaps the “A” 
data field and "B" is greater than “A", repeat the data 
from the "A" address to the “BW address throughout the 
destination data field. . 


The “BY data field may totally overlap the "A" data field. 


--Burrcughs Prior Written Consent Required For Disclosure Of This Data-- 
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14.5 MOVE WORDS (MVW)/0P=12 (Continued) 
Examples. 


EXAMPLE €1) Move Eight Digits 


OP AFBF A B 
+2 O002 A FIELD, B FIELD 
BEFORE AFTER 
A FIELD . 01020304 01020304 
B FIELD -nnnannnan 01020304 
COMPARISON nan unchanged 
OVERFLOW nnn unchanged 


EXAMPLE (2) Repeat Data Field 
OP AFBF A : B 


12 QOO2 A FIELD (UN), A FIELD+4CUN) 


BEFORE AFTER. 
A FIELD 0123nnnnnnann 012301230123 


- COMPARISON onn unchanged 
OVERFLOW nan unc hanged 


--Burroughs Pricr Written Consent Required For Sisclosure Of This Data-- 


ows weer eee o ww 


| | 
BURRCUGHS CORPORATION tenn n nn nanan nena nan---= + 1997 5390 
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14.6 MOVE WORDS AND CLEAR (MVC) /0P=13 
Format 
ee ee ee rr fom ce ome + 
{ op | AFBF {| A | B | 
$a wm fa Fe we a wn fe rennet 
° OP = 13 
= Length of both operands. A value of "0000" is equal 


. APBF 
to a length of 10,000 4-digit "words" or 40,000 
digits. AF or BF may be indirect. A tLiteral fiag 
will cause an Invalid Instruction fault CIEX = 21). 
See Appendix A - Compatibility Notes (A.07.1). 


_A = Address of the source data field. Address may be 
indexed, indirect or extended. final address 
controllers are ignored. 


B = Address of the destination data field. Address may. 
be indexed, indirect or extended. Final address 
controlters are ignored. 

Note: Use of non-Mod 4 "A" or “B" addresses may produce 

; incompatible results. ; See - Appendix 

A - Compatibility Notes (A.07.2). 


Function 
The Move Words and Clear instruction moves the number of 
four digit “words"™ specified by the concatenation of AF 
and BF from the source data field in memory to the 
destination data field. The contents of the source data 
field are set to zero. 


Comparison Flags 


=> «> en Gb aes an ee —_ eeu. 


The Comparison Flags.are unchanged by this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 209 
14.6 MOVE WORDS AND CLEAR CMVC)/0P=13 (Continued) 
Overlap 


When the final "B" address is. less than the final "A" 
address and the fields partially overlap, the source data 
field will be shifted by that number of digits to the 


when the "8" data field partially overlaps the “A data 
field and "B" is greater than "A", the data from the "A" 
address. to the "B"™ address will be right justified in the 
destination data field and fitled with leading zeros. 


When the “B" data field totally overlaps the "A" data 
field, the "A™ fieid is rewritten but not cleared. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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14.6 MOVE WORDS AND CLEAR (MVC)/0P=13 (Continued) 


Examples 


EXAMPLE (1). Move Eight Digits and Clear the Source 
Field 


OP AFBF A B. 


13 GOO2 A FIELD (UN) B FIELD CUN) 


BEFORE AFTER 
A FIELD FIFZF3F4. 00000000 
B FIELD ' AANANANnN FIFZF3F4 
COMPARISON ann unchangec | 
OVERFLOW nnn unchanged 


EXAMPLE (2) Justify Data Field 


OP AFBF A B 


13 0002, A FIELD CUN), A FIELDt4CUN) 


BEFORE — AFTER 
A FIELD 1605nmnnannnnn 000000001605 


COMPARISON nnn unchanged 
OVERFLOW. nan unchanged 


-——-Burroughs Prior Written Consent Required For disclosure Of This Data-- 
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SYSTEM DEVELOPMENT GROUP 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 211 
14.7 MOVE REPEAT (MVR) /0P=14 
Format 
$e mem $e ee em fae mew few wee eee tener ---- + 
| op {| AF | BF | A i B | 
$m em fame me fee fa oe we we fe rennet 


OP = 14 


AF = Length of the “A™ field. A value of "00" is. equai to 
@ length of 100 units (digits oar characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate that the A-syllable is a 
Literal. 


BF = Number of repetitions. A value of "00" is equal to 
100 repetitions. 8F may be indirect. 


A = Address of the source field. Address may be indexed, 
indirect or extended. The finat address controller 
data type should specify UN or UA. An SN data type 
will be treated as UN. . 


8B = Address of the destination field. Address may be 
indexed, indirect or extended. The final address 
controtler data type should specify UN or UA. An SN 
data type will be treated as UN. 


’ Function 


The Move Repeat instruction moves AF number of digits or 
characters, depenaing on the address controllers, from the 
"A" field to the "B" field such that there are 65F 
consecutive ccpies of the result in the "8B" field. 


When both address controllers specify 8-bit format (UA), 
move each character. 


When both address controitilers specify unsigneaq 4-bit 
format (UN), move each digit. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 212 
14.7 MOVE REPEAT (MVR)/0P=14 (Continued) 


When the “A"™ and "8B" address controllers specify UA and 
UN, respectively, only. move the tow order digit of each 
character in the source data field to the destination data 
fietd. 


When the "A" and “B" address controllers specify UN and ~ 
UA,. respectively, move each digit and set the zone (high 
order digit) digit of the character in the destination 
data field to the standard EBCDIC numeric subset code (F). 


Comparison Flags 


> 2 Gp ae 2s ai => a _«ab ab =e 


The Comparison Flags are unchanged. 


Overlap 


"A" and "B" may totally overlap or may have satching 
type-address overlap (see 4.9.4). 


Partial overlap of the "A™ and "B" fields other than 


matching type-address overlap, may produce imcompatible 
results. See Appendix A - Compatibility Notes (A.15). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 213 
14.7 MOVE REPEAT CMVR)/0P=14 CContinued) 
Examples. 


[> @ ab ee ae a 


EXAMPLE (1) Repeat a 3 digit Numeric Field 
4 Times - 


OP AF BF A B 


14 03 04, A FIELD (UN), B FIELD CUN) 


BEFORE AFTER 
A FIELD 057 . unchanged 
B FIELD nnanannnnnnnan 05705 7057057 
ft 
COMPARISON nnn unchanged 
OVERFLOW nnn unchanged 


EXAMPLE (2) Repeat a 3 Character Alpha Field Twice 
co te in a Numeric Field 


OP AF BF A B 


14 03 02, A FIELD CUA), B FIELD CUN) 


BEFORE AFTER 
A FIELD D405 D6 D405D6 
8 FIELD nannnn 456456 
COMPARISON nnn unchanged 
OVERFLOW nan unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-~- 
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14.8 TRANSLATE (TRN)/0P=15 
Format 
hm a fe a en f en wn ee fe nn po ee + 
4 oP { AFBF jf A | B | Cc | 
fem n $e we an fo a wn ne fn $$ 
OP = 15 
_ AFBF = Number of digits or characters to be translated. A 


value of "0000" is equat to a length of 10,000 
units. AF or BF may be indirect. A literal fiag 
will cause an Invalid Instruction fault (IEX = 21). 
See Appendix A - Compatibility Notes (A.14.1). 


ke Address of the source fieid to be translated. The 
address may be indexed, indirect or extended. The 
finat address controtler data type may be UN, SN or 


8 = Address of the translate table. Address may be 
‘andexed, indirect or extended. The final address 
controller data type is ignored. Some processors 
have some restrictions on this address. See 
Appendix A - Compatibility Notes (A.14.4). 


C = Address of the destination field. The address may 
be indexed, indirect or extended. The final 
address controtler must be UA or UN. Use of SN 
data type witil cause an Invalid Instruction fauit 
CIEX = 032. See Appendix A - Compatibility Notes 
CA.714.2) 2 : 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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CCMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A. PAGE 215 
14.8 TRANSLATE (CTRN)/OP=15 (Continued) 
Function 


The Translate instruction substitutes a character from the 
translate table in the "“B" field for each digit or 
character in the source ("A") field and moves the 
substituted character or the tow order digit of that 
character to the destination ("€") fieid. 


If the “A field*s data type is UN or SN, assume a EBCDIC 
numeric subset zone (F) before translation. If SN, the 
first digit (sign) is ignored. 


If the final “C" address controller data type is UN, store 
only the digit portion of each translated character. 


Each “A™ field character itself is used to calculate an 
offset to the "8" address. The character found at “8" + 
offset is substituted for the “A*® field character and 
moved to the "C™" field. 


--Burroughs Prior Written Consent Required For Disclosure Of Takis Data-- 


BURROUGHS CORPORATION 
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PASADENA PLANT 


COMPANY CONFIDENTIAL 


grec eweee eo awenweo ee 
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14.8 TRANSLATE CTRN)/O0P=15 


bercceteeweesteqenceeseacee 1997 S500 
V SERIES INSTRUCTION SET | | 
ae ee ere ae eee eae ee ery na 
SYSTEM DESIGN SPECIFICATION REV. A PAGE 216 
(Continued). 
mapping the bits of the 


The offset can be calculated by 
"aA" field 
Figure 14.8-1. 


Figure 14.8-1 


fatbtelfd 
{ | | 

[. 
| 
| 
® 


"A" field character: 


3 digit offsets 


character to form a 


3 digit number as shown in 


Offset Calculation 


8 bits. 


tome tenn ten tae t 

Leff ttoq ih jf 

$m $a ma Hann tt 
| | | 

Pk As -=sese= 

i of 

! | 


a 


{ V l 


be a. I a ' - L c i 1 Old 2 e i flLiotgal ho iol 


Ex. "A™* field character 


of 266. 
A tabulation of offsets for al 


shown in Figure 14.8-2. 


e-Burroughs Prior Written Consent Required 


“$" (5B) produces an offset 


t possible characters — is 


For Disclosure Of This Data-- 


BURROUGHS CORPORATION goa eee ey 1997 5390 
SYSTEM DEVELOPMENT GROUP 
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| 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 217 
14.8 TRANSLATE CTFRN)/OP=15 (Continued) 


Figure 14.8-2 Offset Tabulation 


ee eS a i a a ee 
Itso>o] OJ 1T12ea3 14951 O71 a 1 9 Adept cyoyzpel er i 
tesect  3t | i i | | if | / | 1 | I 
Imsc | | i 4 | I i | | | | l l i i i 


[ G@ {0001002{0041006/010/012]094]0161020] 022) 0241026] 030) 032]034/036| 


J 1 |[040}042)04410461{050165210541056)060] 0621 064)066(070j072 {074/076 )] 


$m mm pa a fp a Fan = fo a ap ne § a fm fe fm toe ow fan $a oF pt 
1 2 $1001102)1041106]110)112]1141116]120]1221124]126]130)]1321/1241136] 
$e a ff am Hamm fen a fF an fp a wn fan an t em fa ne fn fen fn = fame fon oe toe = Ho $= H+ 
|} 3 $140]1421191449146]150]152]1541156]160]1621164)166]1703172)174)176] 
$ om ant en fm nt an tt ean fn fp nan fee fa ne Fem fem fan wm Faw an fan ee $a = $= = $= 
1 4 [2001202] 204[206)210)212]214]216| 220] 222] 224] 226] 230] 2321234] 236] 
A ee ee ee eee eet eee o 
15 1246012423244] 2461250{252] 254/256] 260] 262] 2641266] 27012721274 | 276 | 
$e men tem nw fen an tame ton an fen pan np 2 no fan an fone t one $n a fen nf an poe = $= 4 = 
“| 6 $3001302130413061310131213941316]320] 3221324) 326)]330 13352 13341336] 
fmm at an fam pre $a a fa a fn = $e fa mn f mn fp ee foe = fe fan Fo = $e § a 
1 7 1[3401342[ 344] 346/356] 352/3541356]| 360] 3621364] 366/370)3721374|376 | 
bm mm fmm fe fan wm $n t ap on op a ne fan of ene fan wm fan = $e te = Ho = $$ 
18 [4001402] 404] 406 141014121414 14161420] 4221424 142614301432 1434] 436] 
(pn bam Fae an fa me Fan am fn on fan am fp one fn nw Fema Ff mw few ne fawn = $a a $e fe tet 
19 144014421444 1446145014521 45414561460] 462] 464] 466147014721 4741476] 
rw an $n Fame fn mf = fae = $a ow § a fn ft a fe $a fe $e Foe $$ = = t 


1 A 150015021504150615101512151415161526] 52215241526] 530153215341536] 


18 {§54015421544)546)5501552]5541556]560] 5621564)56615704572 [5741576] 
$e a fa fa $$ oa $a § a af ent wenn pnt ent omen tome fen am fem fn Foe $= = + 


| C [6001602] 604]606]6101612[ 61416161620] 6221624] 626] 63016321634) 636] 


1D 164016421644 {646]650 165216541656 | 660] 6621664] 666|6701672{674] 676 | 


1 € $700) 7021704) 7061710) 71217141716) 720] 722) 724) 7261 7301732] 7341 7361 


{ F 7401742] 74417461750] 752] 7541756] 760] 762] 7641 766)770177217741776 | 

$ret cant mem $n t eran pe oe hn a pn fan an fe an fmm Foe an few en fom n few = $e $e + 

Notes: MSD, LSD ts the “A" field Character. The 
corresponding tabulation entry is the offset. 
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14.8 TRANSLATE CTRN) /0P=15 CContinued) 
Overflow/Comparison Flags 


-ED CD. e-em EE GP-S ep A ee ee: 


The Overflow and Comparison Flags are not changed by this 


instruction. 


Overlap 


. <P qa on ae 


If the “A™ and “C" data types are both UA or both UN, the 
"a" and “C" fields may totally overlap. All other forms 
of overlap may produce incompatible resuits. See Appendix 


A - Compatibility Notes (A.14.3). 


Examples 


EE AE ON ER OE OD ee 


EXAMPLE (1) Translate 1 Character 


OP AF BF 


15. 00 01 


A FIELD 
B ADRS+614 
C FIELD 


COMPARISON 
OVERFLOW 


--Burroughs Prior Written Consent Required for 


A 


A FIELD CUA) 


BE FORE 


Cé6 
7c 
An 


nnn. 
nan 


B Cc 


8B FIELD C FIELD CUA) 


unchanged 
unchanged 


Disclosure Of This Data-- 
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14.9 EDIT (EDT) /0P=49 

Format 

nn oo $—-2 == eo 

{| oP | AF {| BF f. A [ B | Cc | 

$e mma $ oe $ ee fan = fan ee Fe -  ¢ 

OP = 49 


AF = Not used as “A™ field tength. AF may be indirect or 
; may indicate that the A-syllable is a Literal. 


BF = Number of eight bit edit-operators and in Line 
literals in the “S-fielad”. A vaiue of "00" is equal 
to a length of 100 characters. BF may be indirect. 


A = Address of the source field to be edited. Address may 
be jndexed, indirect or extended. The address 
controller data type may be UN, SN , or UA. 


B = Address of the edit-operator field. Address may be 
indexed, indirect or extended. The final address 
controller data type is ignored and treated as UA. 

C = Address of the destination field. Address may be 
indexed, indirect or. extended. The final address 
controller data type must be UN or UA. Use of SN data 
type will cause an Invalid Instruction fauit 
CIEX = 03). See Appendix A = Compatibility Notes 
(A.13.1). 


Funct ion 


<= (> Ge eee 


' The Edit instruction moves digits or characters (depending 
on the “A address controller) from the "A" fietd to the 
"Cc" field under control of the edit-operators in the "B* 
field. Characters may be moved, inserted or deleted 
according to the edit-operators. Data movement and 
editing are stopped by the exhaustion of edit-operators in 
the "8" field. . 


Unconditionally reset the Overflow Flag. 


—-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION teen een nn nn nn---------+ 1997 5390 
YSTEM DEVELOPMENT GROUP a | : 
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Ke 
$e mena oo ne on oo ne ne ee 
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14.9 EDIT CEDT)/OP=49 (Continued) 


The source or 7A" field is considered positive for 
unsigned numeric (UN) format. for unsigned alpha CUA), 
the smost Significant digit of the most significant 
character is interpreted as the sign. For signed numeric 
CSN}, the most significant digit of the field is the sign 
(which is otherwise ignored). 


If the “C" address controller is other than UA, onty 
insert the low order digit of each character in the edit 


- table into the destination data field. Therefore, 
whenever a blank (40) jis. specified, a zero will be 
inserted. 


The edit instruction uses an edit table that is located in 
memory Locations 48-63 relative to Base #0. This table may 
be initialized to any desired set of insertion characters. 


The edit-operator field consists of a string of two-digit 
instructions. Each instruction is of the format MAv. The 
"a" digit is the. operation code portion of the 
edit-operator. The "Av™ digit ts the variant position of 
the edit-operator. The various edit-operators are 
Summarized in Figure 14.9-1 which is followed by a more 
detailed description. 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION | terme oe me er en oe reer ree ror t 1997 5396 
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14.9 EDIT CEDT)/0P=49° (Continued) 


Figure 14.9-1 Edit-Operators 


] INSTRUCTION | VARIANT | 
Se $e nnn = tenn oe oe = - = = == - + 
Tm f NAME | Av | ACTION | 
ee pom eo ---— $n na ----- 2 oe ww ee eo eo ee = + 
{| 0 1 MOVE DIGIT | O thru 9 | T<== 1 (SIGNIFICANCE). | 
| Hi | { MOVE Av + 1 DIGITS | 
$owe $e ew wn nn nnn nny 2 oe ee $ ee wn on on ee + 
|} 1 | MOVE CHARACTERS | O thru 9 | T<== 1 CSTENIFICANCE) | 
| I | MOVE Av + 1 CHARACTERS | 


| 2 | MOVE SUPPRESS O thru9 | IF T = 1, M <== 


l 
| IF ¥ = G, READ EACH A-DIGIT, THEN] 


| | 

| |. | IF A-DIGIT=0/, M <== 0 | 
{ | J If A-DIGIT=0, THEN i 
| | : j If @ = 0, INSERT BLANK | 
| | L. 1 IF Q@ = 1, INSERT TABLE ENTRY 2] 
ha eh a a a a i mf ee ne $e rn rn eo ee ene t+ 
1 3-1 ENSERT { 0-7 |] INSERT TABLE ENTRY 0 - 7 | 
| | UNCONDITIONALLY |] 8 ] IF A = +, INSERT TABLE ENTRY O { 
I I | | IF A = -, INSERT TABLE ENTRY 1 | 
| | j 9 ] IF A = +, INSERT BLANK | 
| ] | |] IF A = -, INSERT TABLE ENTRY 1 | 
re i j A | IF A = +, INSERT TABLE ENTRY O | 
| | i | IS A = -, INSERT BLANK i 
| ] I 8 |} INSERT NEXT B CHARACTER | 
$e we fn nr nn ne town nnn ee $m a a a nn rw rene + 
1 4 | INSERT ON PLUS |] 0-68 | IF A= +, M <== | 
| | | | IF A = -, THEN | 
| | i i IF @ = 0, INSERT SLANK | 
| 1 { 1 IF @ = 1, INSERT TABLE ENTRY 2 | 
i 4 a 4 If Av = B, SKIP NEXT B CHAR. i 
$e ee te oe ene oo ee ee $e een tooo --— we en we oe ne oe ey 
15 | INSERT ON MINUS | 0-8 | IF A= -, BM <== 3 | 
| 1. | | If A = +, THEN l 
i { 4 j If Q@ = O, INSERT BLANK | 
1 | ] I IF Q@ = 1, INSERT TABLE ENTRY 2 |] 
j | i | IF Av = B, SKIP NEXT B CHAR. | 
$e $ ew re oe oe ee tone - tro enero -- = ew ee nr rer re eee Slestestesteateteate + 


--Burroughs Pricr Written Consent Required for Disclosure Of This Data-- 


BURRCUGHS CORPORATION a aaa a ae a aaa aaa SU | 


| - IF Av = B, SKIP NEXT B CHAR. 


ane ap aes os & ap ae ee ae > SR. SD ES Ee ED EP ee EP ee ED OP EON EE SOO nweaeaae 


MASYSTEY CEVELOPMENT GROUP | 
PASADENA PLANT 1 V SERIES INSTRUCTION SET 
od eee ane eee 6s Gan a ED nD sae ee ee e-em es ee ae ee ee 
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14.9 EDIT CEDT)/0P=49 (Continued) 
a ef ne we re ee Se ee ee eet 
!. INSTRUCTION | VARIANT | 
ne Set aS eS a ai a Se as ae ar eet 
a | NAME } - Ay | ACTION | | 
$e ee fh a ee a a ee a ef ef ne rn ee ween t 
| 6 | INSERT SUPPRESS | O- 8 | IF T= 1, & <== 
{ , | IF T = O, THEN 
| | «If @ = 0, INSERT BLANK 
| |. IF @ = 1, INSERT TABLE ENTRY 2 
| 
+ 


Ce ae eS PD A iy a ae Ae aD aD ap <P a 


~J 


INSERT FLOAT 0-8 | IF T = 1, MOVE ONE DIGIT 
: | IF Av = 8, SKIP NEXT B CHAR. | 

| IF T = 0, READ ONE A-DIGIT, THEN 

| IF A-DIGIT=O/, THEN, T <== 1, 

} IF Av = 0 — 7, THEN 

| INSERT TABLE ENTRY O - 7 

| MOVE ONE OIGIT 

| IF Av = 8 * A = +, THEN 

I INSERT TABLE ENTRY O, 

| MOVE ONE DIGIT 

| IF Av = 8 * A = —, THEN. 

{ INSERT TABLE ENTRY 1, 

| MOVE ONE DIGIT 

| If Av.= 9 * A = +, THEN 

| INSERT BLANK, 

} MOVE ONE DIGIT 

| IF Av = 9 * A = =-, THEN 

| INSERT TABLE ENTRY 1, 

| MOVE ONE DIGIT 

| IF Av = A * A = +, THEN 

| INSERT TABLE ENTRY O, 

{ MOVE ONE DIGIT 

| If Av = A * A = =, THEN 

| INSERT BLANK, 

{ MOVE ONE DIGIT 

j IF Av = B, THEN 

| INSERT NEXT B CHAR 

| MOVE ONE DIGIT 

| If A-DIGIT =O, THEN 

i IF @ = 0, INSERT BLANK, 

| IF @ = 1, INSERT TABLE ENTRY 2| 

| IF Av = B, SKIP NEXT 8B CHAR. | 


seeeet ween Ge) Ge amt Gnd Geb nee tee Wet Gee Ce Ge GE) eee Gee ee Ge ee eee SE ees ee eee OO es Cee ee Oe dhe eho —— Cet see ee a 
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BURRCUGHS CORPORATION . 5a a ae dat aa + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT ; { V SERIES INSTRUCTION SET 
| 
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14.9 EDIT CEDT) /0P=49 (Continued) 
Fe me fr a a nn nnn rn nr - t 
1 INSTRUCTION | VARIANT | 
$ ee fae we ne ow $m rn ne fn nn rn rn nnn nn on = = = = + 
im { NAME | Av | ACTION | 
me rn te wr nee em fe a we ee eee ee eee en eer + 
18 {| END FLOAT | 0 - 8B | IF T = 1, THEN j 
| | j j IF Av = B/, NO OPERATION | 
| | I i IF Av = B, SKIP NEXT B CHAR. | 
| | I | IF T= 0, & <== | 
$e a fw rr oe tm fn a nn nn nn re on mn on noe nre--= + 
19 |] CONTROL ] 0 | T <== 0 | 
| | 1 4 | Tt <s= 1 | 
{ | | 2 | @ <== a/ . | 
| | ] 3 ] SKIP A DIGIT/CHARACTER | 
FR ee a ew ee te ee eae eer ee 


“T" denotes a Flag that is set to zero initiatly and is 
set to a one (significance) if a digit or character is 
moved from the source data field to the destination data 
field or if the CONTROL edit-op (MAv/=/91) is executed. If 
"T* is equal to one, zero suppression will be inhibited. 


"a denotes a Flag that is set to zero initially. It is 


set to a one with the Control edit-op (MAv = 92) if a 
“check protect” or other character is to be repeated. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


+ 2 ee a a we ee oe 7 o> om 
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BURRCUGHS CORPORATION | $ieew sete res seer errnt . 19945390 
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T4.9. | EDIT CEDT)/OP=49 (Continued) 


m= 0, MOVE DIGIT CAv = 0-9): 
Set "T* to one (significance). 


When the "A" and “C™ address controllers both specify 
4-bit format (UN or SN), move “Av"+? digits from the 
source data field to the destination data field. 


Wher the "A™ and "C" address controllers both specify 
-8=bit format CUA), move the numeric portion of “"Av"+1 
characters in the source data field to the destination 
data field and set the zone digit. to the EBCDIC 
numeric subset code (F). | 


When the "A" and "C" address controllers specify UA 
and UN. respectively, only move the numeric portion of 
"Av" +1 characters in the source data field to the 
destination data field. | 


When the Ae and od address ener ctters specify (UN 

or SN} and UA respectively, move “Av"4+t digits in the 
source data field to the destination data field and 
set the zone digit Chigh order digit) of each 
character to be stored to the EBCDIC numeric subset 
code (F). 


4 = 1, MOVE CHARACTER CAv. = 0-9): 
Set “T"* to one (significance). 
When the “A™ and "C"™ address controllers both specify 
46-bit format CUN or SN), move "Av"t+1 digits from the 
. source data field to the destination data field. 
When the “A" and “C" address controllers both specify 
. 8=bit format (CUA), aove "“Av"+1 characters from the 


source data rete unchanged, to the destination data 
fietd. 
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14.9 EDET CEDT)/0P=49 (Continued) 


When the "A" and "C" address controilers specify UA 
and UN respectively, only move the numeric portion of 
"Av" +1 characters in the source data field to the 
destination data fieid. 


When the "A™ and "C* address controtilers specify (UN 
or SN) and UA respectively, move “"Av"+1 digits in the 
source data field to the cestination data field and 
set the zone digit Chigh order cigit) of each caracter 
to be stored to the EBCDIC numeric. subset code (F). 


M= 2, MOVE SUPPRESS (Av = 0-9): 


If "T" equals one Csignificance), perform the 
operation move digit (M =0). 


If “T™ equals zero and the first source digit (or the 
low order digit of the first character) has a vatiue of 
zero, and “"Q" equals zero, insert a blank (40) into 
the destination data field; if "Q@" equats one, insert 
the edit table value at Base #0+52 into the 
destination data field. "Av"+1 indicates the number 
of digits/characters to be examined. 


If "T"* equals zero and the first source digit (or the 
low order digit of the first character) has a value 
other than zero (significance), perform the operation 
Move Digit (M = 0). 


--Burrcughs Prior Written Consent Required For Disclosure Of This Data-- 


y Sa on a a aw a -_ aa ee 


BURRCUGHS CORPORATION te === = Se a ee ee mon + 1997 5390 
SYSTEM DEVELOPMENT GROUP | , 
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14.9 EDIT CEDT)/0P=49 (Continued) 


M = 3, INSERT UNCONDITIONALLY CAv = 0-9, A, or B): 


If "Av™ equals "0-7", insert a character from the edit 
table at Base #0+48+2Av into the destination data 
field. 


If “Av™ equals "8" and the sign of the source data 
field is positive (+), insert the edit table entry at 
Base #0448 into the destination data fietd. 


If "Av" equals "8" and the sign of the source data 
field is negative (-), insert the edit table entry at 

- Base #0450 will be inserted into the destination data 
field. 


-If “Av™ equals "9" and the sign of the source data 
field is positive (+), insert a blank (40) into the 
destination data field. 


Tf wae equele “oY ane the sign: - of the source data 
field. is negative (-), insert the edit table entry at 
Base #0+50 into the destination data field. 


If “Av™ equals "A" and the sign of the source data 
field is positive (+), insert the edit table entry at 
Base #0+48 into the destination data field. 


If "Av" equals "A" and the sign of the source data 
field is negative (-), insert a blank (40) into the 
destination data field. 


If "Av" equals "BW, insert the next character in the 
edit-op into the destination data field. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$$ wow w ewe eo eoewewe = 


| 
BURROUGHS CORPORATION +------ woe nee —-+ 1997 5390 


SYSTEM CEVELOPMENT GROUP | 
PASADENA PLANT. | V SERIES INSTRUCTION SET 
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14.9 EDIT CEDT)/OP=49 (Continued) 


mM = 4, INSERT ON PLUS CAv = 0-9, A, or B): 


If the sign of the source data field is positive (+), 
perform the operation Insert Unconditionally (M = 3). 


If the sign of the source data field is negative (-) 
and "Q@" equals zero, insert a blank (40) into the 
destination data field. . 


If the sign of the source field is negative (-) and 
"Q@* equals one, insert the edit table entry at 
Base #0+52 into the destination data field. 


If the sign of the source field is negative (-) and if 
"Ayv™ equals "“B", skip the next character in the 
edit-op field. However, if there are no characters 
left to skip in the edit-op field, then cause an 
Invalid Instruction fauit CIEX=07). 


mM = 5, INSERT ON MINUS CAv = 0-9, A, or B): 


If the sign of the source data field is negative (=), 
perform the operation Insert Unconditionally (M = 3). 


If the sign of the source data field is positive (+) 
and "Q" equals zero, insert a blank (40) into the 
destination data field. 


If the sign of the source data field is positive (+) 
and "a" equals one, insert the edit tabtie entry at 
Base #0+52 into the destination data field. 


If the sign of the source data field is positive (+) 
and if "Av" equais "B", skip the next character in the 
edit-op field. However, if there are no characters 
teft to skip in the edit-op field, then cause an 
Invalid Instruction fault (CIEX=07). 
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M = 6, INSERT SUPPRESS (Av = 0-9 A, or B): 


If "tT equals. one (significance), perform the 
operation Insert Unconditionally (M = 3). 


If "T* equals zero and "@" equals zero, insert a blank 
(40) into the destination data fietd. 


If "T™ equals zero and “G@" equals. one, insert a 
character from the edit table at Base #0+52 into the 
destination data field. a 


If "T* equals zero and “Av™ equals “"B", skip the next 
character in the edit-op field. However, if there are 
no characters Left to skip in the edit-op field, then 
‘cause an Invalid Instruction fault (CIEX=07).. 


M = 7, INSERT FLOAT (Av = 0-9, A, or B): 


If "tT equals one . (significance), perform the 
operation Move Digit (mM = 0, Av = 0). 


If."T* equals one (significance) and “Av™ equals a 
“B", skip the next character in the in the edit-op 
field. However, if there are no characters teft to 
skip in the edit-op. field, then cause an Invalid 
Instruction fault CIEx=07). 


If "tT" equals zero and the source digit (AC=SN or UN) 
or the low order digit of the source character (AC=UA) 
has a value of zero and “@" equals zero, insert a 
blank (40) into the destination data field. If "Q". 
equals a one, insert the edit tabte entry at 
Base #0+52 into the destination data field. 


If "T* equals zero and the source digit (AC=SN or UN) 
or the low order digit of the source character (AC=UA) 
has a value of other than zero, perform the operation 
Insert Unconditionally (M = 3), set T to one and 
perform the operation Move Digit (M = 0, Av = 0). If 
Av = B, skip next character in edit-operator field. 
However, if there are no characters left to skip in 
the edit-op field, then cause an Invalid Instruction 

fault CIEX=07). 


~-Burroughs Prior Written Consent Required For disclosure Of This Data-- 


BURRCUGHS CORFORATION $a rr rw rn nn wr errr rte + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT { YV SERIES INSTRUCTION SET 
| 
fp oe ewe ae 0 ow on ee cae oe ee ee a ee ee ee ewe ee ee ee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 229 
14.9 EDIT CEDT)/0P=49 (Continued) 


mM = 8, END FLOAT (Av = 0-9,-A,. or B): 


If "T* equals one (significance) and “Av” is not equal 
to a "B", no operation is. performed. 


If "T" equals one (significance) and “Av™ equals a 
“B", skip the next character in the in the edit-op 
field. | 
. If *T™ equals zero, perform the operation Insert 
Unconditionaily (M = 3). 
M = 9, CONTROL CAv = 0-3): 


This edit-operator performs a control function based 
on the variant (Av). 


. Variant . Action. 
0 Set "T* to Zero 
1 Set "T" to One 
2 Complement "Q* 
3. Skip the Source Data Field Digit 


or Character 


Notes Use of undigits A-F for "M" or use of the values 
for “Av™ not specified above will cause an Invalid 
Instrucrtion fault (IEX = 07). See Acpendix 
A - Compatibility Notes (A.13.2). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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Overflow/Comparison Flags 


=> @ om > a ae on eee om ae ae oe eo oe. 


Set the Comparison Flags to HIGH if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as positive. 


Set the Comparison Flags to LOW if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as negative. 


Set the Comparison Flags to EQUAL if all the numericsam 
digits moved from the source data field are equal to zero 
or if no character or digit is moved from the source data 
field. 


Reset the Overflow flag. 


Overlap 


ED SE ee EE 


Overlap of the “A”, “B", or “C" fields in any manner may 
produce incompatible results. See Appendix 
A - Compatibility Notes (A.13.3). 
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Examples 
EXAMPLE (1) Edit 
OP AF BF A B c 
49 GO O1, A FIELD (UA), B FIELD CUA), C FIELD (UA) 
A FIELD C1C2C3 
B FIELD. 02 
C FIELD CAFTER) FIF2F3— 
COMPARISON CAFTER) HIGH 
EXAMPLE (2) Edit: 
OP AF BF A B- c 
49 O00 22, #42x9A FIELD (SN), B FIELD (UA), C FIELD (UA) 
A FIELD | cO 01 30 59 
B FIELD 4B 07 48 C1 4B E8 37 92 75 64 75 
75 75 85 93 33 01 92 58 C3 5B D9 
TABLE( 48-62) 4E 60 SC 4B 6B 5B FO 40 
+ - * «. , $ O b 
C FIELD CAFTER) 07 C4 E8 40 SC SC SC 5B F1 F3 4B FS FO 40 40 
— P A Y¥Y b ® *© *© $ 4 3 « 5-9 b b 
Note: b = Blank 
HIGH 


COMPARISON CAFTER) 
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15 LOGICAL 
15.1 SCAN TO DELIMITER - EQUAL (SDE) /0P=16 
Format 
Se wm ae we we § ef re ee fa een d 
| op | AF | BF ft A | B 1. 


mn ham te nm en nn te nt 
OP .= 16 


AF = Length of the “A field. A value of “O0" is equal to 
a tength of 100 units (digits or characters as 
_ specified by the "A" address controller). AF may be 
Yndirect or may indicate that the A-syllable is a 

. Literal. re Geen * Pe Be Beg 


BF yee of the “B" fietd. A vatue of “00” is equat to 

piety length of 100. units (digits or characters as 
sbecttted by the “B” adcress eonrnetter) ¢ BF may be 
dandirect. a8 : ~ 


k= Addtets of the deliaties List field. Address may be 

andexed, indirect or extended. The final address 
controlter data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN). 


B = Address of the data field to be scanned. Address may 
-be indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION $$ en nn on rn enn neon t 1997. $390 
SYSTEM DEVELOPMENT GROUP ] 
PASADENA PLANT ] V SERIES INSTRUCTION SET 
| 
$m we oe wre we oe wwe owe we oe www ee oe wo ewe woe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 233 
15.1 SCAN TO DELIMITER ~— EQUAL (SDE)/0P=16 (Continued) 
Function 


The Scan to Delimiter-Equal instruction scans the "8B" 
field for a character equai to one of the delimiter 
characters from the “A™ field. 


The first "“B" fietd character ts compared to each 
delimiter ("A") field character until a match is found. If 
no match is found, the next "8" fieid character is 
compared. to each delimiter. Continue this process until a 
matching delimiter is found or untt#t the “8B” field is 
exhausted. ‘ 


Note: If a numeric data type (CUN/SN) is specified in 

. either field, add the EBCDIC zone digit “F" to each 

Gigit to form the character for use in the 
comparison. 


This instruction stores the number of characters in the 
“B" data field PRECEDING the equal character into memory 
Locations 38-39, relative to Base #40 (accessible with 


indirect field length). However, if no equal character is 
found, store the field nena of the data field minus one 
(BF - 1). 


Comparison Flags 


Set the Comparison Flags to HIGH, if no characters (Cin the 
"g" field) were found to be equal to any delimiter (in the 
"A”™ field), LOW if the first character was equal to any 
delimiter and EQUAL if any character but the first was 
equal to any delimiter. 


overlap 


There are no overlap restrictions for this instruction. 


| 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION 


$e oe + + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT [ VW SERIES INSTRUCTION SET 


[ 
$e eee ewe ewe oe ewe oo ew ewe woe oe ow wow own oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 234 


2. «nap ae ab om eesen-— ap om oe on eee om OP ow Ge COD sO Oe 08 Ee Oe ee oo Oe ee Oe ee oe oe ee On en 0 oe a a ee ee eee ee ee 


15.17 SCAN TO DELIMITER - EQUAL (SDE) /0P=16 (Continued) 


Examples 


EXAMPLE (1) Scan Delimiter-Equal, First digit Equal 
OP AF BF AF 8. 8B 


T6 07 04, A FIELD CUN), B FIELD (CUA). 


BEFORE AFTER 
A FIELD 1 unchanged 
B FIELD. FIC8C4D9 unchanged 
0000038 nn 00 
- COMPARISON nnn ‘LOW 


EXAMPLE (2) Scan Delimiter-Equal, Other Than First 
—. digit equal 


OP AF BF A. B 


76 01 04, A FIELD CUA), B FIELD (UA) 


BEFORE AFTER 


A FIELD E77 unchanged 
B FIELD . CIC2E7FS unchanged 
0000038 | nn 02 
COMPARISON =— nnn EQUAL 


--Burroughs Prior Written Consent Required For Disctosure Of This Data-- 


BURROUGHS CORPORATION Perec eer eee eee eee cesses see + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
fewer ee we ew ewe www ew @ ow eww owe ee ow owe ewe a eee wee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 235 
15.2 SCAN TO DELIMITER - UNEQUAL (S0U)/0P=17 
Format 
$ omen} emma} 2 np oe enn f poe nt 
] op | AF | BF | A | B | 
mr we Fane fone fen ew wee tone -—+ 
OP = 17 
AF = Length of the "A" field. A value of "00" is equal “to 


a tength of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate that the A-syllable is a 
literal. . 


BF = Length of the "B" field. A vaiue of *“00" is equal to 
a tlength of 100 units (digits or characters as 
specified by the "8B" adaress controller). BF may be 
indirect. 


A = Address of the delimiter List field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN). 


B = Address of the data field to be scanned. Address may 
be indexed, indirect or extended. The final address 
controlier data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN). 


Function 


The Scan to Delimiter-Unequal instruction scans the “Bs” 
field for a character not equal to any of the delimiter 
Characters from the “A field. 


The first "“B8* fietd character is compared to each 
delimiter ("A™) field character until a match is found. If 
@match is found, the next “B" field character is compared 
to each delimiter. Continue this process until no matching 
delimiter is found for a given “B" field character or 
until the "B" field is exhausted. 


-~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


weer e > ap a ace em a ap a 


BURROUGHS CORPORATION $e ne er eee oe esse se eree + 1997 5390 
SYSTEM DEVELOPMENT GROUP { 


ASADENA PLANT | | Vv SERIES INSTRUCTION SET 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 236 
15.2 SCAN TO DELIMITER - UNEQUAL (SDU)/0P=17 (Continued) 


Note: If a numeric data type CUN/SN) is. specified in 
either field, add the EBCDIC zone digit "F" to each 
digit to form the character for use in the 
comparison. et ; 


This instruction stores the number of characters in the 
data. fieid PRECEDING the equal character in memory 
locations 38-39, relative to Base #0 (accessible with 
tndirect field length). However, if no unequal character 

 ». $& found, store the field tength of the data field minus 
one (BF - 1). 


Comparison Flags 


Set the Cormparison Flags to HIGH if all the characters in 
the data field ("B") are equal to the characters in the 
delimiter List ("A"), LOW if the first character was not 

equal to any of the delimiters and EQUAL if some other 
character ¥s unequal. 


Overlap 


There are no overlap restrictions for this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$e ew owe wow oeww www 


| 
BURROUGHS CORPORATION $e ee eee nnn = +t 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
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COMPANY CONFIDENTIAL SYSTEM DESIEN SPECIFICATION REV. A PAGE 237 
15.2 SCAN TO DELIMITER - UNEQUAL (SDU)/0P=17 (Continued) 
Examples. 


EXAMPLE (1) Scan Delimiter-Unequal, First digit 
Unequal 


OP AF BF A - B 


17 03 O04, A FIELD CUN), B FIELD (UN) 


BEFORE : AFTER 
A FIELD 123 unchanged 
B FIELD 6123. unchanged 
0000038 an 00 
COMPARISON nan LOW 


EXAMPLE (2) Scan Delimiter-Unequal, Other Than First 
digit Unequal 


OP AF BF A B 


17 03 04, A FIELD CUA), B FIELD CUA) . 


BEFORE AFTER 
A FIELD . c1c2c3 unchanged 
8 FIELD Cic2c3c4 unchanged 
. 000038 nn _ 03 
COMPARISON ann EQUAL 


—-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION $a nn an nn nn wn nr ee = ¢ 1997 5390 
SYSTEM DEVELOPMENT GROUP ] 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 238 
15.3 SCAN TO DELIMITER - ZONE EQUAL (SZE)/0P=18 
Format 
fr re wm $e ae rw fa wr ef rn oe wee = + 
} op | AF | BF J A | B. | 
$e we $$ te + ee ee + 
OP = 18 


AF = Length of the "A" field. A vaiue of “00" is equal to 

ooo & “Length of 100 units (digits or characters as 
spectfied by the “A address controller). AF may be 
indirect or may indicate that the A-syllable is a 
Literal. : 


BF = Length of the “B" field. A value of "00" is equai to 
a length of 100 units (digits or characters as 
specified by the "8" address controller). BF may be 
indirect. 


A = Address of the delimiter tist field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 


8 = Address of the data fieid to be scanned. Address may 
be indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN- 
controtler is treated as UN (eg. 7SN = 7UN). 


Function 


The Scan to Delimiter-Zone Equal instruction scans the 
characters of the "“B" fietd for a character whose zone 
digit is equal to the zone digit of any of the delimiter 
characters from the “A® field. 


The zone digit of the first “8B” field character is 
compared to the zone digit of each delimiter ("A") field 
character until a match is found. If no match is found, 
the next "B" field character's zone is compared to each 
delimiter®s zone. Continue this process until a matching 
delimiter"s zone is. found or until the "B" field is 
exhausted.. i 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CCRPORATION tees SSS Stee ae ee eet 1997 $390 
SYSTEM DEVELOPMENT GROUP i . 
PASADENA PLANT {| V SERIES INSTRUCTION SET 
| 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 239 
1$.3 SCAN. TO DELIMITER — ZONE EQUAL (SZE)/0P=18 (Continued) 


Note: If a numeric data type CUN/SN) is specified in 
either field, the EBCDIC zone digit “F"™ is used in 
the comparison. . 


This instruction stores the number of characters in the 

gata field PRECEDING the zone-equal character in memory 
locations 38-39, relative to Base #0 (accessible with 
indirect field length). However, if no zone-equal 
character is found, store the field Length of the data 
field minus one (BF - 1). 


Comparison Flags 


Aiea SEP ie awe «Ep —_--an-> oe 


Set the Comparison Flags to HIGH if none of the zones of 
any of the data field characters are equal to the zone 
portion of any delimiter List character, LOW if the zone 
of the first data field character is equal to the zone of 
any delisiter field character, and EQUAL if the zone of 
any character but the first were equal. 


Overlap 


There are no overlap restrictions for this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


bas ween pen —_ on a a ome oe oe 
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oe Seen ese oes eae oa 
COPPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 240 


5.35 | SCAN TO DELIMITER — ZONE EQUAL (SZE)/0P=18 (Continued) 


Examples 


ae. 


EXAMPLE (1) Scan Delimiter-Zone Equal, First Zone 
Equal : 


OP AF BF OAK — B 


&, nae Sem =a. poe ae > = 


=. $8 02 03, A FIELD CUA), B FIELD (UA) 


sg fa = BEFORE =—s AFTER 
| A FIELD ~—6hC1D1 unchanged 
- & FIELD | D2E6C1 #$=unchanged 
0000038 : nn 00 
-.. COMPARISON - nnn Low 


EXAMPLE (2) Scan Delimiter-Zone Equal, Other Than 
First Zone Equat 


OP AF BF re “Gee B. 


ee 2a. we: mn = 


48 G2 04, A FIELD (UA), B FIELD (UA) 
BEFORE AFTER 
A PIELD =——i(ws«éi OT unchanged. 
phe et ee eo Be LEED | - E6D2C1D4- unchanged 
SB ain? 1 AOOODSE 8 eS AM ee OB. 


COMPARISON ann. EQUAL 


=-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | 


hoe 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. 


15.3 SCAN TO DELIMITER —- ZONE EQUAL (SZE)/0P=18 


EXAMPLE (3) 


OP AF BF A 


8 


18 04 04, A FIELD (UA), B FIELD (UA) 


BEFORE 
A FIELD F160C101 
B FIELD EGETE8E9 
: 0000038 an 


COMPARISON nnn 


AFTER 
unchanged 
unchanged 

03 


HIGH 


V SERTES INSTRUCTION SET 


A PAGE 241 


(Continued) 


Scan Delimiter-Zone equat, No Zones Equal 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


¢~m ee => op o> ow oP Oe a oe ee 


| 
BURROUGHS. CORPORATION Peiateeweseeeececsceeeacsky. 4997 36390 
YSTEM DEVELOPMENT GROUP 
ASADENA PLANT | V SERIES INSTRUCTION SET 
$< ce w mm mew we Oe ew ew ew we wee ew em oe eee oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 242 
15.4 SCAN TO DELIMITER — ZONE UNEQUAL (SZU)/0P=19 

Format 

Oe ee $----—----- + 

{} op | AF | BEI A en) \ 

fee fp eewn fp esee fem a monefecenwannnt 

op = 19 


AF = Length of the “A field. A vatue of "00" is equal to 
@ tength of 100 units. (digits or characters as 
specified by the “A™ address controtiiler). AF may be 
indirect or may indicate that the A-syllable is a 
literal. 


BF = Length of the "8" field. A value of “00" is equal to 

- & Length of 100 units Cdtgits or characters as 

specified by the "B" address controller). BF may be 
indirect. 


& = Address of the delimiter List field. Address may be 

 Gndexed, indirect or extended. The final address 

controller data type may be UN, SN, or UA. An SN 
controtler is treated as UN (eg. 7SN = 7UN). 


B = Address of the data field to be scanned. Address may 
be indexed, indirect or extended. The final address 
controtiler data type may be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 


Function 


The Scan to Delimiter-Zone Unequal instruction scans the 

._ Characters) of the "“B" field for a character whose zone 
digit is NOT equait to the zone digit of any of the 
delimiter characters from the “A®" fieid. 


The zone digit of the first “B® field character is 
compared to the zone digit of each delimeter ("A") field 
character until a match is found. If a match is _ found, 
the next "B" field character's zone is compared to each 
delimiter's zone. Continue this process until no matching 
delimiters zone. is found for a given "“B" field 
character's zone or until the “B" field is exhausted. 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION $e ene a + + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | Vv SERIES INSTRUCTION SET 
{ 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 243 
15.4 | SCAN TO DELIMITER - ZONE UNEQUAL (SZU)/0P=19 (Continued) 


Note: If a numeric data type CUN/SN) is specified in 
either field, the EBCDIC zone digit "F" is used in 
the comparison. 


This instruction stores the number of characters in the 
data field PRECEDING the zone-unequal character in memory 
tecations 38-39, relative to Base #0 (accessible with 
ind?jrect field length). However, if no zone-unequal 
character is found, store the field length of the data 
field minus one (BF - 1). 


Comparison: Flags 


Set the Comparison Flags to HIGH if every data field zone 
matches a delimiter character zone, LOW if the zone of the 
.first data field zone is not equal to the zone of any 
delimiter field character, and EQUAL if some zone, other 
than the first, in the data field is not equal to the zone 
of any delimiter list character. 


- Overlap 


There are no overlap restrictions for this instruction. 


--Efurrocughs Prior Written Consent Required For Disclosure Of This Data--. 


| | | 
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agian te acuiaal SYSTEM DESIGN SPECIFICATION REV. A PAGE 244 


13.4. SCAN TO DELIMITER ~ ZONE UNEQUAL CSZU) /0P=19 (Continued) | 


Examples. . 


PED SND ES A -A ED 


EXAMPLE (1) Scan Deliniter-Zone Unequal; First Zone 


Unequal 
OP AF BF K B 


99 OF 04, A FIELD CUA), B FIELD CUA) 


| BEFORE AFTER 
& FIELD fan Ct unchanged 
B FIELD — picic2e7 unchanged 
c000038 nan | 00 
ee - onan 7 LOW 
me; EXAMPLE (2) Scan el talibe stone Unequal, Other Than 
first Zone Unequal 
‘OP AF BF Ok eS 


49 02 04, A FIELD CUA), 8 FIELD CUA) 


BEFORE AFTER 
A FIELD “ ~~ CTT | _ unchanged 
B FIELD —  €1C2E7C3 unchanged 
Site 0000038 , ee ALF | O02 
COMPARISON - onann ~ EQUAL 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION a a aac a tc ma mS 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT { V SERIES INSTRUCTION SET 
| | 
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COMPANY CONFIDENT EAS SYSTEM DESIGN SPECIFICATION REV. A PAGE 245 
18.4 SCAN TO DELIMITER — ZONE UNEQUAL (€SZU)/0P=19 (Continued) 


EXAMPLE. (3) Scan Delimiter-Zone Unequal, No Zones 
Unequal 


OP AF BF A 8B 


19 02 04, A FIELD (CUA), B FIELD CUA) 


BEFORE AFTER 
: A FLELD | c1p1 unchanged 
B FIELD C3C40406 unchanged 

00000338 nn 03 


COMPARISON ann HIGH 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION | | pee enna nn e+ 1997 5390 


YSTEM DEVELOPMENT GROUP | 
ASADENA PLANT . ] V SERIES INSTRUCTION SET 
| 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 246 
13.5 SEARCH CSEA)/0P=39 
Format . 
$ mnt ne he a tn ee Ht 
fF op | aft | BF ft A | B J G ] 
$e = $ em fe we $a wn wn ne fan nn on we fo eet 
oP = 39 
AF = Number of units (digits or characters, ‘depending on 


‘the "A" address contrattier) to be compared between 
the two data fields. <A vatue of "00" is equal to a 
length of 100 units. AF may be indirect or may 

_indicate a Literal. 


BF = Number of units (digits or characters, depending on 
the “B”" address controller) that the Table Entry (B) 
‘will be incremented between comparisons. A value of 
“O00" is equal to a tength of 100 units. BF may be 

- indirect. : hy Sette rains 


& = Address of the key field. Address may be indexed, 
indirect or extended. The final address controllers 
specify the format for both the “A* and “B" fields 

and may be UN, SN or UA. 


Address of the first table entry. Address may be 
indexed, indirect or extended. The data type is the 
Same as that specified for the key field (A). The 
final address controller bits determine the 
tincrementation between comparisons. The Base Indicant 
of the Table Entry (B) and Table Limit (C) addresses 
must be the same. The processor will not check for 
_improper memory assignments. ' 


B Address Contretler Inerement in Digits 
oo (uN) - 7 BF 
Ot CSN) BF 
10 (CUA) ; 2x BF 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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CCMPANY CONFIDENTIAL. SYSTEM DESTGN SPECIFICATION REV. A PAGE 247 
5.5 SEARCH (SEA) /0P=39 (Continued) 


C = Address of the table Limit. Address may be indexed, 
indirect or extended. Thre final address controller 
bits specify the type of search to be performed. The 
Base Indicant of the Table Entry (8) and Table Limit 
(CC) addresses must be the same. The processor will 
not check for improper memory assignments. 


C Address Controller Search Type 
OG €UN) . Search for Equal 
OT (SN) Search for Low 
70 CUA) Search for Lowest 
Function 


The Search instruction compares the key fietid (A) with the 
first Table Entry (B) in the manner prescribed by the “C* 
address controiler variants, then increments the Table 
Entry address by the amount specified by BF and the "5" 
.address controller. This new Location is compared with 
the key field (A). Continue this operation of compare and 
increment until the searched for condition is found or 
when the Table Entry is equal to or greater than the Table 
Limit (C), except in the case of "Search Lowest". 


The Overflow Flag is reset by this instruction. 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION tonne = + - ~~ --- +--+ + 1997 5390 
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[. 
go owroeewewoeoeee ee ap a ee. e-em ee ee ee a ee we OD @ Owe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 248 
15.5 SEARCH (SEA) /0P=39 (Continued) 


Search for Equal: 


Terminate the search when a Table Entry field equal to 
the key field (A) ts found, or when the Table Limit 
cc) is reached or exceeded. 


If a Table Entry field equal to the key (A) is found, 
 gtore the address of the Table Entry field, relative 
to the same base as the “B™" operand in IX1 with the 
same Base Indicant as the resolved “B" operand. 
Otherwise, IX1 remains unchanged (Search for Equal. 
Condition NOT met)... : 


For SN data, a positive zero does not compare equal to 
| @ negative zero. 


Search for Low: 
- Terminate the Séarch when the first Table Entry fietd 
‘tess than the key field (A) is found, or when the 
-. Table Limit is reached or exceeded. 


If a Table Entry field Less than the key (A) is found, 
store the address of that Table Entry field, relative 
to the same base as the “B" operand, in IX1 with the 
same Base Indicant as the resolved "B" operand. 
Otherwise, IX1 remains unchanged (Search for Low 
Condition NOT met). 


For SN data, a negative zero compares. tess than a 
positive zero.. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.5 SEARCH (SEA) /0P=39 (Continued) 


Search for Lowest: 


Terminate the search only when the Table Entry fieid 
address reaches or exceeds the Table Limit (CC). If 
any Table Entry fields are founa that are tess than 
the key (A), store the first Table Entry field, 
relative to the sare base as the "“B" operand, WHICH IS 
LESS THAN OR EQUAL TO ALL THOSE LESS THAN THE KEY in 
IX1 with the same Base Indicant as the resolved "8" 
operand. If NO Table Entry fields are found that are 
less than the key (A), store the base relative value 
of the key (CA) in 1X1 with the two most significant 
digits of IXxX1 set to “CcO". (Search for Lowest 
Condition NOT met). 


For SN data, a negative zero compares tess than a 
positive zero. 


En each type of search, if the Table Entry field being 
compared to the key (A) overlaps the Table Limit, 
incompatible results may be produced. See Appendix 
A - Compatibility Note (A.12) 


Comparison Flags 


When the searched for condition is met, set the Comparison 
Flags to EQUAL. If the searched for condition is NOT met, 
set the Comparison Flags to HIGH. 


Overlap 


There are ne overlap restrictions for this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL © SYSTEM DESIGN SPECIFICATION REV. A PAGE 250 


15.5 SEARCH (SEA)/0P=39. (Continued). 


Examples. 


ane ae: 


EXAMPLE (1) Search Equal 
OP AF BF 8. c 


39 OT O2, AFIELD CUA), 1000 CUA), 1020 CUN) 


BEFORE AFTER 
A FIELD 4 | unchanged 
6 FIELD CTFIC2F2CSFSCSF2CS FI unchanged 
xt 7%  fannanan +0001000 


COMPARISON nan | EQUAL 
coe oh ee OVERFLOW AAn OFF 


EXAMPLE (2) Search Low, Condition Not Found 
OP AF BF A B | c 


39 01 O01, A FIELD (UN), 1000 (UN), 1010 CSN) 
BEFORE AFTER 

_A FIELD . 2 unchanged 

| 8 FIELD  - §4598 76345 unchanged 

EXT saisininnnan unchanged 


COMPARISON ann -  - HIGH 
OVERFLOW nnn OFF 


--Burroughs Prior Written Consent. Required For Disclosure Of This Data-- 


| | 
BURROUGHS , CORPORATION town eens none ne ene = = + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 

PASADENA PLANT » o 1 


SYSTEM DESIGN SPECIFICATION REV. A PAGE 251 


2 28 we oP o> Ee ee Ow ee ee ee ee ee ee oe oe oe ee > ee ee ae eee ee a ee ee > ee ee ee oe ee -e e 


COMPANY CONFIDENTIAL 


15.5 SEARCH (CSEA)/0P=39 (Continued) 


EXAMPLE (3) Search Lowest 


OP AF BF A 


B C 


39 O1 O1, A FIELD CUA), 1000 CUA), 1020 CUA) 


BEFORE AFTER 
- A FIELD c5 unchanged 
B FIELD CSC2C3IC4ECOC3ICIE2ZC3CI unchanged 
IxX1 nannnannn #0001012 
(Points to Letter A) 
COMPARISON nan EQUAL 
OVERFLOW nan . OFF 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


wwe en wow a ae an on a on an 


BURRCUGHS CORPORATION $ nn nn nn nn nn + 199? 5390 
YSTEM DEVELOPMENT emer | 


ASADENA PLANT { V SERIES INSTRUCTION SET 
{ 7 
Fw en nn ee oe nn ee 
COMPANY CONFIDENTIAL | SYSTEM DESIGN SPECIFICATION REV. A PAGE 252 
$526 SEARCH LINK LIST (SLL) /0P=37 
Format 
pee eee SS ees tonne --- + , 
1 0P | AF | BF | A { 8 P 2 
fw om $a fn wn nf a §  t 


OP = 37 


- RE = Length of the “A™ data field. May be indirect or 
literal flag. A value of “00" is equal to a Length 
of 100 units. | 


BF = Amount of offset in units from the "8" address tc the 
field to be searched. BF is typically six digits or 
more to allow for the Link address at "B". A vaiue 
of "00" is equal to an offset of zero units. S8F may 
be indirect. 


A = Address of the key to which the “B" data field wilt 

be compared. Address may be indexed, indirect or. 

_ extended. The final address controller specifies the 

format for both the “A” and “B™ fields and must be UN 

or UA. If the address controtler specifies SN, cause 

an Invalid Instruction fault (CIEX = 03). See 
Appendix A - Compatibility Notes (A.26.2). 


B = Address of the first List entry. The initial address 
may be indexed or extended. Indirect addressing is 
not allowed. The data format is that of the final 
"A" address controller. The “8" address controller 
bits determine the type of comparison to be made: 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCLUGHS CORPORATION 
SYSTEM DEVELOPMENT GROUP 
PASADENA PLANT 


+ 6 Da a a a ee ee oe a 


pened aetbacseeccacssetceees 4907 $390 


i 
| V SERIES INSTRUCTION SET 


> ee ap a en OP a a ee Queen a ee ee ee ow o> On ee oe ee oe ae Oa es a ae 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 253 
15.6 SEARCH LINK LIST (SLL)/0P=37 (Continued) 
B Address 
Controller Search Type 


00 (UN) 


01 (SN) 


10 CUA) 


11 (CIA) 


Search Equal. 


Set the Comparison Flags to EQUAL when 
the entire key field is equal to the “8” 
data field. 


Any Bit Equal. 


Set the Comparison Flags to EQUAL when 
any “one* bit of the key field is equal 
to the corresponding bit of the "B” data 
field. 


fess Than or Equal To. 


Set the Comparison Flags to LOW if the 
key field is algetraically tess than the 
"B" data field. Set the Comparison Flags 
to EQUAL if the key field is equal to the 
"B* data fieid. 


No Bit Equal. 


. Logical sums of corresponding bits of the 


"A" and "B" fields are compared. The 
Logical sum is formed for each pair (Call 
“B8" fieid bits are examined). If the 
Logical suas are zero (bit pairs 00, O1, 
or 10) for atl pairs, set the Comparison 


. Flags to EQUAL. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


fowewaweeeewaece=] 


| 
BURROUGHS CORPORATION | $e SSeS Se eee eT 1997 5390 


SYSTEM DEVELOPMENT GROUP } 


) ASADENA PLANT , . ! V. SERIES INSTRUCTION SET 
m | notes, : ere cane cece ces cee eee eee ee ee carmen meee a armenian neha erie heabentebeateneeeal 
COMPANY CONFIDENTIAL or Rtee DESIGN SPECIFICATION REV. A PAGE 254 
15.6 SEARCH LINK LIST (SLL)/0P=37° (Continued) 
Function 


TE RG ae CE Es A A 


The Search Link List instruction compares the key with the: 

. data located at “BtBF™ or “B+2BF", as specified by the “A” 

. address controller. If the comparison condition is met, 

set the Comparison Flags, as indicated above, and store 

the resolved “B" adcress, with its associated Base 

_. EIndicant digit, in index register one (1X1). The standard 

. €BCDIC sign is stored in sign digit of IXT. See Appendix 
. f —- Compatibility Notes (A.26.1).. 3 


The first six digits of "B" contain the address of the 
next. list entry. In UA format, the address is in the 
first three characters. | : 


Lf the conditions are not met, read the next list entry 
from the “B" data fiela. This List entry is a Link to a 
new data field which replaces the original “B* data fieid 
address, however, the “B" address Base Indicant remains 
the same as for the resolved “"B"™ data field address. BF 
s used in the same manner as it was with the original “B” 
data field. Cotinue this prcecess until the List entry 
address is zero; at that time set the Comparison Flags to 
HIGH and terminate the instruction without storing into 
the index. register (IX). 


the final age address will be checked for undigits (new 
tink-List address will also te checked for uncigits). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CCRFORATION $e ne ne eee oe Cone Tae + 1997 5390 
SYSTEM DEVELOPMENT GROUP | . 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| fh 
Spe oe re ce ee oe re ee oe te ee ee ee ee Oe we ew wee oe oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 255 
15.6 SEARCH LINK LIST (SLL)/0P=37 (Continued) 
Examples 


EXAMPLE (1) Search Equal 


OP AF BF A B 


37 05 06, A FIELD (UN), B-FIELD (UN) 


BEFORE AFTER | 
A FIELD 12345 unchanged 
B FIELD 00400012345 unchanged 
IX1 nnannnann B—-FIELD ADDRESS 
COMPARISON ann EQUAL 


EXAMPLE (2) Search Any Bit Equal, None found 
OP AF BF A B 


37 01 G6 A FIELD (UN), B-FIELD (SN) 


BEFORE AFTER 


A FIELD 6 unchanged 
B FIELD 0000009 unchanged 
Ix1 annannnn unchanged 
COMPARISON nan HIGH 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION tenn rn nn no = +t 1997 5390 
YSTEM DEVELOPMENT GROUP | 
ASACENA PLANT | V SERIES INSTRUCTION SET 
| 1 
$ eww ww ow ewe oo oe ee wre oe eee Boe ewww oe ome 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 256 
15-6. SEARCH LINK LIST (SLL)/0P=37 (Continued) 
EXAMPLE (3) Search Less than or Equal To. 
OP AF BF A 8 
37 05 O06, A FIELD (UN), B-FIELD CUA) 
BEFORE AFTER 
& FIELD | $2365 unchanged 
B FIELD 0040001712345 unchanged ; 
rx? nnnnannnn B-FIELD ADDRESS 
‘COMPARISON nnn EQUAL 
EXAMPLE (4) Search No Bit Equal | 
oe OP AF BE A. .- 8B 
37 01 06 A-FIELD (UN), B-FIELD CIA) 
. BEFORE AFTER 
A FIELD. 6 unchanged 
8 FIELD ooocoo9s unchanged 
Ix? nannnnnn B-FIELD ADDRESS 
COMPARISON nnn EQUAL 


--Burroughs Prior Written Consent Required For 


Disclosure Of This Data-- 


BURROUGHS CORPORATION $n nn nee + 1997 5390 
SYSTEM DEVELOPMENT GROUP ] 
PASACENA PLANT | V SERIES INSTRUCTION SET 
| 
few nn eo wm eee we wow we we www ww wow wwe ew www ww ow ew oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 257 
15.7 | SEARCH LINK DELINK (SLD)/0P=38 
Format 
fn mn Fae wm fo em fw a fae ee ne $ 
| op | AF | BF | A | B | 
treme few ee fe men few mw wow we 5 a eed + 
op = 38 


AF = Length of the “A™ data fieid. May be indirect or 
literal flag. A vatue of "00" is equal to a Length 
of 100 units. 


BF = Amount of offset in units from the “8" address to the 
field to be searched. BF is typically six digits or 
more to allow for the Link address at "8B", A value 
of "00" is equal to an offset of zero units. BF may 
be indirect. 


A = Address of the key to which the “B® data field will 
be compared. Address may be indexed, indirect or 
extended. The final address controller specifies the 
format for both the “A“ and “B" fields and must be UN 
or UA. If SN is specified, cause an Invalid 
Instruction fault CIEX = 03). See Appendix 
A —- Compatibility Notes (A.26.2). 


B = Address of the first List entry. The initial address 
may be indexed or extended. Indirect addressing is 
not allowed. The data format is that of the final 
"A" address controller. The “B" address controller 
bits determine the type of comparison to be made: 


-~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION 


YSTEM DEVELOPMENT GROUP 


ASADENA PLANT 


| 
| V SERIES INSTRUCTION SET 


$e oe en wm ewe momo wwm ee eee ce wee ee ewes ewww 
CCMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 258 


15.7 SEARCH LINK DELINK (SLO)/0P=38 (Continued) 


8. Address 


Controtiler | 


GO CUND 


iy on aie 


10 CUAD 


iF CAD 


Search Type 


Search Equal. 


Set the Comparison Flags to EQUAL when 


the entire "A" key field is equal to the 
"BB" data field. 


Any Bit Equal. 


Set the. Coragparison Flags to EQUAL when 


any “one™ bit of the “A* key field is 
equal to the corresponding bit of the "B" 
data field. 


Less Than or Equat To. 


- Set the Comparison Flags to LOW if the 
“A? «6key field ts algebraically less than 
the “BW data field. Set the Comparison 


Flags to EQUAL if the "A" key field is 
equal to the “B" data aia 


No Bit Equat. 


Logical sums of corresponding bits of the 
“A"™ and "8B" fields are compared. The 
logical sum is formed for each pair (Catt 
“B" field bits are examined). If the 


Logical | sums are zero (bit pairs 00, 01, 


ce 10) for att pairs, set the Comparison 


flags to EQUAL.. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION $a rn ew om oe nr nnn eee + 1997 $390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 

| 

a fe ew «ew ewe wee ewe oe wee ew ww ee ee www ow ww ew ow ww we 
COPPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 259 
15.7 SEARCH LINK DELINK (SLD)/0P=38 (Continued) 
Function 


The Search Link Delink instruction compares the key with 
the data located at "B+BF” or "B+2BF", as specified by the 
"A* address controller. If the comparison condition is 
met, set the Comparison Flags as indicated above. If the 
condition is met the first time, store the resolved "8B" 
address, with its associated Base Indicant, in both index 
register one CIX1) and two (1X2). On any other time, 
store the current “B" address into tndex register one 
(IX1) and store the previcus “B" address into index 
register two (IxX2). The standard EBCDIC sign is stored in 
Sign digit of IX1 and IX2. See Atpendix A - Compatibility 
Notes (A.26.1). 


The first six digits of "B" contain the address of the 
next List entry. In UA format, the address is in the 
first three characters. 


If the conditions are not met, read the next tList entry 
from the "8" data field. This list entry is a Link to a 
new data field which replaces the original "8" data fieid 
address, however, the Base Indicant remains the same as 
the original "“B" data field address. BF is used in the 
same manner as it was with the original "B" data field. 
Continue this procedure until the List entry address is 
zero; at that time set the Comparison Flags to HIGH and 
terminate the instruction without storing into the index 
registers (IX1 & IX2). 


The final “"B" address wilt be checked for undigits (new 
tink-list address wilt aiso be checked for undigits). 


~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION $a oe ee + + 1997 5390 
YSTEM DEVELOPMENT GROUP | 
ASACENA PLANT | V SERIES INSTRUCTION SET. 
{ 
ee we ee Jo ee ae a a er ee en ee ee a ee oe oe oe ee we en a ee we cen 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 260 
15.7 SEARCH LINK DELINK (SLD)/0P=38 (Continued) 
Examoles 


EXAMPLE (1) Search Equal 
OP AF BF A —~B 


38 05 06 A FIELD CUN) B FIELD (UN) 


BEFORE AFTER 


A FIELD 12345 unchanged 

B FIELD 00400012345 unchanged 

004006 00500012345 00500012345 
ae © & : cannannannan B-FIELD ADDRESS 

Ix2 nannannn B-FIELD ADDRESS 


.. COMPARISON nan EQUAL 


EXAMPLE (2) Search Any Bit Equal, None Found 


OP AF BF A B 


38 07 06 A FIELD CUN) B FIELD CSN) 


BEFORE AFTER 
A FIELD . 6 unchanged 
B FIELD o00cdgg9. unchanged 
IXt nannnannn unchanged 
 Ex2 annannan unchanged 
COMPARISON ann HIGH 


--Burroughs Prior Written Consent Required For Disclosure Of This Oata-- 


Sd ae ap oe ee oe oe ee wo a ee 


| 
BURROUGHS CORPORATION 2 (eer SSeS rs SasSSeeS + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT . | = V SERIES INSTRUCTION SET 
|. 
pn me ae ee a ce oe ee ee we me re we ee ee ew wee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 261 
15.7 SEARCH LINK DELINK CSLD)/0P=38 (Continued) 


EXAMPLE (3) Search Less Than or Equal To 


OP AF BF A | 8 


38 05 06 A FIELD CUN) B FIELD CUA) 


«BEFORE | AFTER 
: A FIELD 42345 | unchanged 
B8 FIELD 00400002345 unchanged 
004000 60500012345 unchanged 
x1 nannnannn B-FIELD ADDRESS 
1X2 nnannnnn | B-FIELD ADDRESS 
COMPARLSON nnn | : EQUAL 


EXAMPLE (4) Search No Bit Equal 


OP AF 6F A | 8 


38 01 06 A FIELD (UN) 8 FIELD (IA) 


BEFORE AFTER 
A FIELD | 6 unchanged 
B FIELD 0040006 unchanged 
004000 0050009 unchanged 
1x1 nnannannnn 00004000 
Ix2 ~~ nnnnannn B-FIELD ADDRESS 
COMPARISON. - oANN EQUAL 


“--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROUGHS. CORPORATION $ een nen oo -  ----- 4+ 12997 «5390 
YSTEM DEVELOPMENT GROUP | | 
ASADENA PLANT i | Vv SERIES INSTRUCTION SET 
$m ewe ee enw eee Ow ew eee ee wee ewe woe wow oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 262 
15.8 SEARCH LIST (SLT) /0P=64 
Format 
+ Hmmm hae en Fe rh a we a pe eet 
| op f AF | BF I A re - nn { 
ee ooo won tan = $e eee + 
OP = 64 


AF = Unused and reserved. AF may be specified as an 
-tndtrect field length but a literat flag will cause 
an Invalid Instruction fault CIEX = 27). 


BF = Search Variant and may be specified as an indirect 
field Length. The following variants may be specified 
by this field after any Indirect Field Length has 

-been resolved: © a 


FUNCTION | «BF MSD 
$tore 1X2 (Delink) ; 4 
Normal - IX1T only 0 
COMPARISON BF LSD 


Search Lowest 
Search Highest 
No Bit Equat 
Any Bit Equat 
A Greater Than or Equal to 8. 
A Greater Than 8 | 
A Less Than or Equal to B 
A. Less Than 8 ‘ 
A Not Equal to B 
- A Equai to B 


ORM NWPUAN OOO 


The use of alt other BF values is reserved and will 
. cause an Invalid Instruction fault CIEX = 26). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCLGHS CORPORATION toe er er nn wm en ee nn— + 1997 539C 
SYSTE® CEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
i 
$e wwe we wwe oe oe we owe mene we wee eee we wma eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 263 
15.8 SEARCH LIST (CSLT)/0P=64 (Continued) 
A = Address of the key field. Address may be indexed, 


indirect or extended. The final address controller 
specifies the data type for both the key (A) and the 
comparison. The address controller must specify UN 

or UA. An SN controller will cause an Invalid 
Instruction fault CIEX = 03). 


w 
at 


| Address of the list field entry pointer... Address may 
be indexed, indirect or extended. The final address 
controller must equai UN or cause an Invalid 
Instruction fault C¢IEX = 03)... This six digit field 
contains an address that is relative to the same 
memory area as the “B® address. This address is a 
. pointer to the first list to be compared. A value of 
"EEEEEE” indicates an empty or “NULL® List. 


iz] 
" 


Address of the List descriptor. . Address may be 
indexed, indirect or extended. The final address 
controller must equat UN or cause an Invalid 
Instruction fault CIEX = 03). The Length of this 
field is aiways 18 digits and in the following 


formats: 
INFORMATION DIGITS 
Link Offset . (digits) 00-05 
Comparison Offset (digits) 06-11 
Key Length (digits) 12-17 


Note - The lowest memory address = 00 


If any of the List descriptor values are invalid 
Cundigits), cause an Address Error fault CAEX = 34). 


--Burrcughs Prior Written Consent Required For Disclosure Of This Data—— 


BURROUGHS CORPORATION too = - = - = - - = == + 1997 5390 
YSTEM DEVELOPMENT GROUP | | | 
ASADENA PLANT se SERIES INSTRUCTION SET 

PAS! | : 

ce a rt ae ee re cee re ee ce ee oe eee ae ae cae ae ee ae ae ee ae ee ae ee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 264 
15.8 SEARCH LIST (SLT)/0P=64 (Continued) 


The Search List instruction is a general search 
tnstruction for Linked Lists.. 


If the initial value of the list fietd entry pointer (8) 
is. equal to “EEEEEE", the List is empty. Store the value 
"CiEEEEEE", where "i" represents the Base Indicant of the 
resolved “B8" operand, in IX1 and set the Comparison Flags 
to NULL. If the store of IxX2 is specified by the most 
significant digit of "BF", store the address of the List 
Field Entry pointer (8B), relative to the same base as the 

resolved “B” operand, in IX2. 


If the tist is not empty, compare the data contained in 
the key (A), with a Length as specified by the Key Length 
(C 1226), with the data located in a specified List field. 
The "B" address specifies a location in memory that 
contains the six digit address, relative to the same 
memory area as the resolved “8" operand, of the List field 
entry pointer in memory. The List field key is found by 
adding. the comparison offset (C 06:6) to the value of the 
list field entry pointer. The result of the comparison 
will cause one of two actions. 


1. Except in the case of Search Lowest or Search 
Highest, if. the comparison condition, as specified by 
the Least significant digit of “BF” is met, store the 
List field entry pointer, relative to ire same base 
as the "“B" woperepee in IX1. . 


In the case of Search Lowest or Search Highest, the 
entire list is examined before storing the address of 
the entry with the Lowest or highest value in IX1. 


If the store of IxX2 is specified by the most 
Significant digit of “BF" and this is the first 
comparison, store the address of the List Field Entry 
pointer, retative to the same base as the resolved 
"BB" operand, in IX2.. If it is other than the first 
comparison, store the address of the previous Link 
address field (list field entry pointer plus the link 
offset), relative to the same base as the resolved 
"B* operand, in IX2. 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROUGHS CORPORATION $ oan et 1997 «5390 


SYSTEW DEVELOPMENT GRCUP | 
PASADENA PLANT. | V SERIES INSTRUCTION SET 
i 
’ fe me cere em es tee oe ene A ES ED > SD ED a oe ee a ee a oe ee oe ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 265 
15.8 - SEARCH LIST (SLT)/0P=64 (Continued) 


2. If the selected comparison condition is not met, use 
the sum of the list field entry pointer and the Link 
Offset (C 00:6) as an address to obtain the six digit 
link address of the next field entry pointer from 
memory. Repeat this procedure until the compare 
condition its met or the tink address is equal to 
"EEEEEE*. 


If the Link address is equal to “EEEEEE", store the 
NULL tist value (CiEEEEEE) in IX1. If the store of 
IxX2 is specified by the most significant digit of 
"BF", store the address of the Link address field 
(list field entry point plus the Link offset) in the 
last entry in the List, relative to the same base as 
the resolved "B" address, in IX2. 


ANY BIT EQUAL 


"Any Bit Equal" requires that all of the key CA) field be 
ANDed with ail of the comparison field to determine if the 
the result is equal to zero. If the result is not equal 
to zero, a match occured. 


NO BIT EQUAL 


"No Bit Equal” requires that all of the key (A) field be 
ANDed with all of the comparison field to determine if the 
result is equal to zero. If the result is equal to zero, 
a match occured. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION | se SSS Sees = acacia at =< 1997 5390 
a SYSTEM DEVELOPMENT GROUP i . 
PASADENA PLANT. { V SERIES INSTRUCTION SET 
| | 
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15.8 SEARCH LIST CSLT)/0P=64 (Continued) . 


SEARCH LOWEST 


Terminate a “Search Lowest” only when a NULL Link is 
reached. Search through the list for the lowest 
comparison field entry which is atso tess than key (A). If 
at least one entry is found, then store the address of the 
first. such entry in IX?T with the same base indicant as the 
resolved “8” address.. 


If the store of IX2 ts specified by the most significant 
digit of “BF", store the address of the previous link 
address field (list field entry point plus the Link 
offset), relative to the same base as the resolved "8" 
address, in IX2. | eae | 


If NO entries are found that are less than the key (A), 
' store the NULL List value (CHiEEEEEE) in IX1. If the store 
of IX2 is specified by the most significant digit of "BF", 
store the address. of the Link address field (list fieid 
entry point plus the Link offset) in the last entry of the 
tist, relative to the same base as _ the resolved "8B" 
address, in Ix2. _ | 


--Eurroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION $m en nn rn nn wn nnn rn nt 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
FASADENA PLANT | V SERIES INSTRUCTION SET 
| 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 267 
15.8 SEARCH LIST (SLT) /0P=64 (Continued) 


SEARCH HIGHEST 


Terminate a “Search Highest” only when a NULL Link is 
reached. Search through the list for the highest 
comparison field entry which is also higher than key (A). 
If at least one entry is found, then store the address of 
the first such entry in IX1 with the same base indicant as 
the resolved “B" address. 


If the store of IX2 is specified by the most significant 
digit of "BF", store the address of the previous link 
address field (List field entry point plus the Link 
offset), relative to the same base as the resolved “B" 
address, in IX2. 


If NO entries are found that are greater than the key (A), 
store the NULL List value (CiEEEEEE) in IX1. If the store 
of IxX2 is specified by the most significant digit of "“8F", 
store the address of the tink address field (list field 
entry point plus the Link offset) in the last entry of the 
list, relative to the same base as _ the resolved “8* 
address, tn IX2. 


The relative adcresses stored in IX? and IX2 will be 
relative to the same base as the resolved “B” address and 
contain the Base Indicant associated with the resolved “8* 
address. 


The list must reside within one memcry area as specified 
by the Base Indicant associated with the resolved "B" 
aadress. The processor will not check for improper memory 
assignments. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.8 SEARCH LIST (SLT)/0P=64 (Continued) 


Comparison Flags 


a SEY ED a aE a aD ™ <2 ane ean 


If the comparison condition its met on the first entry, set 
the ‘Comparison Flags to LOW. If the comparison condition 
is met on other than the first entry, set the Coaparison 


Flags to EQUAL. If the comparison condition is not met, 
set the Comparison Flags to HIGH. 


If the List is empty, set the Comparison Flags to NULL. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.9 SEARCH TABLE (STB) /0P=66 
Format 


| oP | AF 1 BF i A } a | c | 
+ $m ewe fom on fe oer mn wm $ oe mw women $ mmr oom nn + 
OP = 66 


AF = Unused and reserved. AF may be specified as an 
. *ndtrect field tength but a literal flag will cause 
an Invalid Instruction fault CIEX = 21). 


BF = Search Variant and may be specified as an indirect 
field length. The following variants may be specified - 
by this field after any Indirect Field Length has 
been resolved: 


COMPARISON BF 
Search Lowest 09 
Search Highest 0s 
No Bit Equal 07 
Any Bit Equal 06 
A Greater Than or Equat to B 05 
A Greater Than B 04 
A Less Than or Equal to 8B 03 
A Less Than 8 02 
A Not Equal to B 01 
A Equal to 8B 00 


The use of ail other BF values is reserved and witl 
cause an Invalid Instruction fault CIEX = 26). 
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T5.9 SEARCH TABLE CSTB)/0P=66 CContinued). 
A = Address of the key field. Address may be indexed, 
woe ow Sadtirvect or extended. The final address controiler 


specifies the data type for both the key (A) and 


the 


coaparison.. The address controller must specify UN 
or UAL An SN controller wilt cause an Invatid 
Instruction fault CIExX = 03). — 
B =-Address of the base of the table. Address may be 
€ndexed, indirect or extended. The final address 
os le eentroller must equal. UN or cause an Invalid 
SoU hag ass Hs ty aoe oe Instructton fautit CIEX = 033. 
C = Address of the table descriptor. Address may be 
-« @ndexed, indirect or extended. The final address 
~.¢ontrotler must equal UN or cause an Invalid 
—..- Iwstruction fault CIEX = 03). The length of this 
oe coin =. Field is. always 24 digits and in the foitlowing 
format: ; 
INFORMATION on DIGITS. 
"Fable Entry or (digits) 00-05 
Compartson Offset (digits). 06-11 
Key Length (digits) 12-17 


Tab le es mit. 


' Caddress) 18-23 


Note. - The ‘towest geaory address = 00 


‘Invalid table descriptor values witt cause an favatde 


Instruction fault (IEX = 07). 
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15.9 SEARCH TABLE (STB)/0P=66 (Continued) 


The Search Table instruction is a general search 
instruction for Tables. The data contained in the key (A) 
is compared with the data located in a specified table 
field. Except for Search Lowest or Search Highest, If the 
comparison condition, as specified by the least 
significant digit of “BF™ is met, store the address of the 
table entry in IX1 and set the Comparison Flags. If the 
selected condition is not met, examine the next table 
entry. Continue this procedure until the next table entry 
address ts equai to or exceeds the Table Limit address. 


In the case of Search Lowest or Search Highest, the entire 
table is examined before storing the address of the entry 
with the Lowest or highest value in IX1. 


Add the value of the Comparison Offset (C 06:6) to the 
Table Base address (8) to. find the first field to be 
compared. 


If the address of the first fieid to be compared is equal 
or greater than the Table Limit, the table is empty. 
Store the value “CiEEEEEE”, where “i* represents the Base 
Indicant of the resolved "8" address, in IX1 and set the 
Comparison Flags to NULL. 


If the comparison condition is not met, the sum of the 
Table Base address (B) and the Table Entry Length (C 00:6) 
replaces the Table Base address to point at the next table 
entry. If the next table entry address is equal to or 
exceeds the Table Limit address (C 18:6), set the 
Comparison Flags to HIGH and terminate the instruction. 
Otherwise, execute anoener: comparison using data from the 
new table entry. 
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S53: -> SEARCH TABLE (STB) /0P=66 CContinued) 


Except in the case of Search Lowest or Search Highest, if 
the Table Limit. is reached or exceeded, set the Comparison 
Flags to HIGH and terminate the instruction as indicated 
above, with IX1T containing "CiEEEEEE"*. 


The relative address stored in IX contains the Base 
Indicant associated with the resolved “B” address. 


The table must reside within one memory area as specified 
by the Base Indicant associated with the resolved "8" 

address. The processor will not check for improper memory 
assignments. 


ANY BIT. EQUAL 


ed ee «aD ne a om 


"Any Bit Equal™ requires that atl of the key (A) field be 

logically ANDed with atl of the comparison field to 

determine if the the result is equai to zero. If the 
ne CREE is. not cane to zero, a match occured. 


NO BIT EQUAL 


"No Bit Equal" requires that all of the key (A) field be 
logically. ANDed with atl of the comparison field to 
determine if the result is equal to zero. If the result 
is equal to zero,. a match occured. 

SEARCH LOWEST 

Terminate a “Search Lowest” only when the Table Limit has 
been exceeded. If any comparison field entries are found 
that are less than the key (CA), store the Table Entry 
pointer, relative to the same base as the resolved "8° 
address, for the FIRST FIELD WHICH IS LESS THAN OR EQUAL 


TO ALL THOSE FIELDS THAT ARE LESS THAN THE KEY, in Ix! 
with the same Base Indicant as the cesonvac "B* address. 


If NO entries are found that are less than the key (CA), 
store the NULL List value (CiEEEEEE) in IX?. © 
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15.9 SEARCH TABLE (STB) /0P=66 (Continued) 


SEARCH HIGHEST 


Terminate a “Search Highest” only when the Table Limit has 
been exceeded. If any comparison field entries are found 
that are greater than the key (A), store the Table Entry 
pointer, relative to the same base as the resolved "8" 
address, for the FIRST FIELD WHICH IS GREATER THAN OR 
EQUAL TO ALL THOSE FIELOS: THAT ARE GREATER THAN THE KEY, 
in IX1 with the same Base Indicant -as the resolved "Bs" 
. address. 


If NO entries are found that are greater than the key CA), 
store the NULL List value CCiEEEEEE) in IX1.. 


eceperason Flags 


If the comparison condition is met on the first compare, 
set the Comparison Flags to LOW. If the comparison 
condition is met on other than the first compare, set the 
Comparison Flags to EQUAL. If the comparison condition is 
not met, set the Comparison Flags to HIGH. 


If the Table is empty, set the Comparison Flags to NULL. 
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15-16 BIT ZERO TEST (BZT)/0P=40 


Forsat. 

f{ op | AF | BF I A. 
$e ee fe om fe ee fa meme ewe + 
oP = 40 


AF = Length of the “A" data field. May be indirect or may 
osu @nadtcate the Aesyllable is a literal. <A vatue of 
“00° is equal to a Length of 100 units. 


BF = Eight bit selection mask. “One"™ bits in this mask 

select those bit positions to be tested for "zero" 

. bits within each eight bit group of the "“A™" data 

.. field. © “A" through “F" may be used to specify 

undigits in the mask. The field will not be 
recognized as indirect. 


- #* = Address of. the data field to be examined. Address 
way be indexed, indirect or extended. The finat 
address controtler type must be UN or UA. Use of SN 

data type wilt cause an Invalid Instruction fault 

CIEX = 03). See Appendix A - Compatibility Notes 


Function 


The Bit Zero Test instruction tests a data field in memory 
CA) in eight-bit groups, for "“zero™ bits in the bit 
positions selected by the field mask (CBF). 


Lf the number of digits. accessed is even, the entire 
eight-bit. mask is applied to successive groups of two 
digits. If the number of digits is odd, the operation is 
the same until. the Last digit is accessed. The most 
_ Significant four bits oF the mask are applied to this 
ae 
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15.10 BIT ZERO TEST (BZT)/O0P=40 (Continued) 


Comparison Flags 


Set the Comparison Flags to EQUAL if any tested bit is 
“zero” or to HIGH if all tested bits are “one” bits. | 


Overlap 


Field overlap is not applicable to this instruction. 


Examples 


EXAMPLE (1) Zero Test-Zero Found 


OP AF BF A 


40 04 CO, A FIELD CUA) 


DATA "= | BINARY VALUE 
A FIELD c3CtE77B -1100001111000001 1110011101111011 
MASK cocococo 1100000011C00000110000001100G000 
CoMPaNISON cau 


EXAMPLE €2) Zero Test~-AlLlL Ones Found 
OP AF BF A 


40 04 CO, A FIELD (UA) 


DATA BINARY VALUE 


A FIELD C2D09C1C3 11000010110110011100000111C00011 
MASK . €ococodocod 1100000C01100000011000000171000CC00 
HIT (no hit) 

COMPARISON HIGH 
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T5217 BIT OWE TEST (BOT) /0P=41 
Format 
CE a a ee 
| oP { AF 1] BF | A | 
a ee Sn ne 
Oop = 41 


AF = Length of the “A” data field. May be indirect or may 
tndicate the A-syitable ts a titeral. A vatue of 
"00" is equat to a Length of 100 units. 


BF = Eight bit selection mask. “One™ bits in this = mask 
select those bit positions to be tested for "one" 
bits within each eight bit group of the “A®* data 
field. "A" through “F"* may be used to specify 
undigits in the mask. The field will not be 
recognized as indirect. | 


A = Address of the data field to be examined. Address 
may be indexed, indirect or extended. The final 
address controller data type must be UN or UA. Use 
of SN data type wit cause an Invalid Instruction 
fault CIEX = 03). See Appendix A - Compatibility 
Notes. (A.05). 


Function 


The Bit One Test instruction tests a data fietd in memory 
(A) in eight-bit groups, for “one” bits in the bit 
positions selected by the field mask (BF). 


If the number of digits accessed is even, the entire 
eight-bit mask is applied to successive groups of two 
digits. If the number of digits is odd, the operation is 
the same until the last digit is accessed. The most 
significant four bits of the mask are applied to this 
digit. | 
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15.11 BIT ONE TEST (BOT)/0P=41 (Continued) 


Comparison Flags 


<—- «on ae = ee eee Ee oe 


Set the Comparison Flags to EQUAL if any tested bit is a 
"one" or to HIGH if all tested bits are “zero” bits. 


Overlap 


Field ouSrrae is not cr ioe to this instruction. 


EXAMPLES 


EXAMPLE (dD) Ones Test~-One Found 
OP AF BF A 


41 03 FO, A FIELD CUN) 


> DATA BINARY VALUE 


A FIELD | 001 -0000 C000 0001 
MASK FOF 1111 GOOO 1111 
HIT 1 1 
COMPARISON EGUAL 


EXAMPLE (2) Ones Test-All Zeros Found 


OP AF BF A 


41 02 03, A FIELD CUA) 


DATA BINARY VALUE 
A FIELD C4C4 1100010011000100 
MASK | 0303 0000001100000011 
HIT | €no. hit) 
COMPARISON HIGH. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


eee we wow owe owe 


| 
BURROUGHS CORFORATION. $--------—--------------- ~+ 1997 5390 
YSTEM DEVELOPMENT GROUP | | 


PASADENA PLANT | Ve SERIES INSTRUCTION SET 
| | I 
we we ee oe ee we we oe rw ee ewe ee owe wow ow ewe ee we mew we 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 278 
15.72 COMPARE ALPHA (CPA) /0P=45 
Format 
| ew me Fa we fe we fo oe ten wee + 
J op { at } BF | A | B i 
er ne Fa am § mm fa a an fp ene ent 
op = 45 


-AF = Length of “A™ field. A value of "00" is equat to a 

length of 100 units (digits or characters as 

specified by the “A™ address controller). AF may be 
indirect or indicate the A-syllable is a literal. 


BF = Length of “B" field. A vaiue of "00" is equal to a 

_... length of 100 units (digits or characters as 
specified by the "8" address controller). BF may be 
indirect . eee 


A = Address of the "A™ data fieid. Address may be 

* tndexed, indirect or extended. The finat address 
controller data type must be UA or UN and the same as 
the “B8" address controller data type or cause an 
Invalid Instruction fault (IEX = 03). 


8 = Address of the "B" data fietd. Address. may be 
indexed, indirect or extended. The final address 
controller data type must be UA or UN and the same as 

the "A" address controller data type or cause an 
Invalid Instruction fault CIExX = 03). 


Note: Use of SN data types or mixed UA and UN data types 
will cause an Invalid Instruction fault (IEX = (03). 
.. See Appendix A, Compatibility Notes C(CA.02). 


Function 


Gennes ee ee 


The Compare Aipha instruction compares the characters (Cor 
digits) in the two data fields in memory according to the 
binary collating sequence, and sets the Comparison Flags 
accordingly. . 
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15.172. COMPARE ALPHA (CPA)/0P=45 (Continued) 


If the field Lengths are unequal, and the data types are 
UA, pad. the shorter field with trailing blanks (CEBCDIC 
Code 40) to equal the tength of the Longer fietd. If the 
data types are UN, pad the shorter field with trailing 
zeros. . 


The values in memory are unchanged. 


Comparison Flags 


Set the Comparison Flags to HIGH if the binary value of 

the "A" data field is greater than that of the “B" data 
fietd, EQUAL if the two data fields have exactly the same 
bit patterns Cincluding trailing blanks or zeros), and LOW 
if the binary value of the “A” data field is less than 
that of the "B" data field. 


Overlap 


oe aan 2 eee a 


There are no field overlap restrictions for this 
instruction. 
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15.12 COMPARE ALPHA CCPA)/0P=45 (Continued) 


Examples 


EXAMPLE (1) Compare Two Alpha Data Fields 
OP AF BF A 


7-7 =. =_—n_ =a 


B 


45 OS 03, A FIELD CUA), 8 FIELD (UA) 


BEFORE AFTER 
A FIELD C1E3E24040 unchanged 
B FIELD CTEZE2 unchanged 
COMPARISON nnn EQUAL 


EXAMPLE (2) Compare Tuo Alpha Data Fields 
OP AF BF oA 


_——- A aa: 


45 02 O02, A FIELD (UA), B FIELD CUA) 
BEFORE AFTER 
A FIELD — C105 unchanged 
8 FIELD . C205 unchanged 
_ COMPARESON ann LOW 
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15.13 COMPARE NUMERIC (CPN) /0P=46 
Format 
A et ee teem aan + . 
1 op | AF 1 BF I A | B i 
$e om $n a few nn fo we ee tu eee -<-+ 
OP = 46 


AF = Length of "A" field. A value of "00" is equal to a 
tength of 100 units (digits or characters ‘as 
specified by the "A™ address controller). AF may be 
indirect or may indicate the A-syllable is a Literal. 


BF = Length of “B" field. A vatue of "00" is equal to a 
tength of 100 units (digits or characters as 
specified by the "B" address controller). BF may be 
indirect. 


A= Address of the "A" data field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. 


B = Address of the “B" data field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. 


Function 


PP peer co a ED 


The Compare Numeric instruction algebraically compares the 
numeric portion of the “A" data field in memory against © 
the numeric portion of the "B" data field in memory. 


The numeric portion of a UA data field consists of the 
least significant digit of each character (i.e. zone 
digits are ignored). 


Ef the field lengths are unequal, pad the shorter field 
with Leading zeros to equal the Length of the longer 
field. The Length does not include the sign digit of a 
Signed numeric (SN) field. 
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15.73 COMPARE NUMERIC (CPN) /0P=46 (Continued) 
Plus zero compares equal to minus zero. 
UA and UN. fields are assumed to have a positive sign. 


The values. in memory are unchanged. 


Comparison Flags 


> ab 6 eee eee ee a eee. 


.. Set the Comparison Flags to HIGH if the algebraic value of 
the numeric portion of the "A" data field is greater than 
that of the numeric portion of the “B" data field, EQUAL 
if the numeric portion of both data fields have exactly 
the same bit patterns (including teading zeros), and LOW 

o%f the algebraic value of the numeric portion of the “A* 
‘data field is less than that of the numeric portion of the 
“BY data field. | | 


Overlap | 


22 GD-e @ an a oD 


There are no field overlap restrictions for this 
instruction. 
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15.13 COMPARE NUMERIC (CPN) /0P=46 (Continued) 
Examples. 


EXAMPLE (1) Compare a Signed Literal Field with an 
Unsigned Fieid 


OP AF BF A B 
46 AA Q5 C20 (SL} B FIELD (UN) 
‘BEFORE AFTER 
_. A FIELD C20 unchanged 
B FIELD Cq015 . unchanged 


COMPARISON ann HIGH 


EXAMPLE (2) Compare a Numeric Literal Field with a 
. Signed Fietd 


OP AF 8F A B 


46 A6 O2, COO0C12 (NL, B FIELD CSN) 


BEFORE AFTER 
A FIELD 00C012 unchanged 
B FIELD C25 unchanged. 
COMPARISON ann LOW 
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15.173 COMPARE NUMERIC (CPN) /CP=46 (Continued) 


EXAMPLE (3) Compare a Numeric Field with an Alpha Fieid 
OP AF BF . A 


46 03 03, A FIELD (UN), 8B FIELD CUA) 


BEFORE = — AFTER 
A FIELD 213° unchanged 
B FIELD — «020104 unchanged 
COMPARISON nan LOW 
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15.14 BIT RESET BRT) /0P=33 


Format 
" Retespeedayeueepescesese’ + 

{ op | AF | BF | A j 

$m nn $ en am $a to oo oe = + 

oP = 33 

AF =. Length of the "A" data field. May be indirect. A 


vatue of "00" ts equal to a length of 100 units. A 
titeral will cause an Invalid Instruction fault 
CIEX = 21). See Appendix A - Compatibility Notes 
(A.22). ; : 


BF = Eight bit selection mask. “One” bits in this mask 

. setect those bit positions to be set to "zero" bits 

within each eight bit group of the “A™ data field. 

"A“ through “F" may be used to specify undigits in 

the mask. The field will not be recognized as 
indirect. 


A = Address of the data fieid operand. Address may be 
indexed, indirect or extended. The final address 
controller must be UN or UA. If UN format is 
specified and the number of digits accessed is even, 
the entire eight-bit mask is applied to successive 


groups of two digits. If the number of digits is 
odd, the operation is the same until the last digit 
is accessed. The most significant four bits of the 


mask are applied to this digit. If the controller 
specifies SN, cause an Invalid Instruction fault 
CITEX = 03). : 

Function 


The Bit Reset instruction resets bits in a data field in 
wemory (A) in eight-bit groups, according to the bit 
positions selected by "one”™ bits tin the field mask (BF). 
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15.14 BIT RESET CBRT)/OP=33 CContinued) 


. Comparison Flags. 


Set the Comparison Flags to HIGH if the least. significant 
bit of the result is a “one™; otherwise, set them to 
EQUAL. 


Overtag: 


There are no avertso- Weeceiccicds: 


Exaspt¢s 


EXAMPLE (1) Bit Reset, Alpha Field 
OP AF BF A | 
33 03 AO, A FIELD CUA). 


-DATR : BINARY VALUE 


A FIELD FIF2F3 | 111100012111001011110011 
MASK _ AOAQAO . 10610000010100000107100000 


RESULT | — §915253 — 010100010101001001010011 
COMPARESON |. HIGH 


EXAMPLE (2) Bit Reset, Numeric Field 
| OP AF BF eo 


33 05. 15, A FIELD (UN) 


| PATA BINARY VALUE 
A FIELD 43105 01000011000100000101 
MASK 45157 -00010101000101010001 


RESULT 42004 071000010000000000100 


COMPARISON EQUAL 


--Burroughs Prior Written Consent Required For Disctosure Of This Data-- 
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BIT SET (BST) /0P=34 


Format 


| op | AF 1 BF I. A | 


OP 


AF 


BF 


34 


Length of the "A" data fietd. May be indirect. A 
value of “00" is equal to a tength of 100 units. A 
literal witl cause an Invalid Instruction’ fault 
(IEX = 21). See Appendix A —- Compatibility Notes (A. 
26-1) 4 | : 


Eight bit selection mask.  “One"™ bits in this = mask 


. select those bit positions to be set to “one” bits 


within each eight bit group of the "“A™ data field. 
"A" through "F* may be used to specify undigits in 


.the mask. = The field wilt not be recognized as 


indirect. 


Address of the data fieitd operand. Address may be 
indexed, indirect or extended. The final address 
controller must be UN or UA. If UN format is 


specified and the number of digits accessed is even, 


the entire eight-bit mask is applied to successive 


groups of two digits. If the number of digits is 
odd, the operation is the same until the last digit 
is accessed. The most significant four bits of the 


mask are applied to this digit. If the controtler 
specifies SN, cause an Invalid Instruction fault 
{TEx = 03). 


Function 


=D Gere ae =P ap 


The Bit Set instruction sets bits in a data field in 
memory (A), in eight-bit groups, according to the bit 
positions selected by “one” bits in the field mask (BF). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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1E.15 . BIT SET (BST)/0P=34 (Continued) 


Comparison Flags 


Z a a ae ae ee ee - o> an an ae. 


Set the Comparison Flags to HIGH if the teast significant 
bit of the result is a "“one™; otherwise, set them to 
EQUAL. 


Overlas 


There are no overlap restrictions. 
Examples 
EXAMPLE (1) Bit Set, Alpha Field 
oP AF BF A 


‘a a ae a 


“3h OF AO, A FIELD CUA) 


DATA | BINARY VALUE 
A FIELD §15253 010100010101001001010011 
MASK. | -AQAOAG 1010000010100000101000C0 
RESULT _ FUF2F3 141100011111001011110011 
COMPARISON _ HIGH 


- EXAMPLE (2) Bit Set, Numeric Field 
OP AF BF A. 


34 05 Fl, A FIELD (UN) 


_ DATA | Se BINARY VALUE 


wh FIELD 94236. ~--49010100001000110110 
MASK FIFIF | 41110001111100011111 
RESULT FSESE | 41110101111100111911 


COMPARISON | HIGH | 


“--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROUGHS CORPORATION | teen wn + 1997 «5390 
SYSTEM DEVELOPMENT GROUP | | 
PASADENA PLANT | V SERIES INSTRUCTION SET 

Q 

$0 ee we oe oe re re oe oe eee ewww we ww ewe wwe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 289 


2. «2 ace ee ep ee om Oe OP eee oe oe oe we © 08 om eee oe oe ee oe 0 ee ee ee oe oe ee eee ow Oe ew ee ee ow oe oe se ee ee ee 


15.16 LOGICAL AND CAND) /0P=42 


Format 


] op | AF | BF | A | B | Cc | 


$n fe fae = fan we ew a fn nnn fa = + 
OP = 42 


AF = Length of the “A® field. AF may be indirect or may 
indicate the A-syllatle is a literal. A value of 
"O00" is equal to a length of 100 units. 


BF = Length of the "B" field. BF may be indirect. A value 
- of #00" tis equal to a Length of 100 units. 


A = Address of the “A” source field. Address may be. 
indexed, indirect or extended. The final address 
.cantroller data type may be UN or UA and must ce the 
Same as the other address controller data types. 


B = Address of the “B™" source field. Address may be 
jndexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
Same as the other address controller data types. 


C = Address of the resuit field. Address may be indexed, 
indirect or extended. The final address controller 
data type may be UN or UA and must be the same as the 
other address controller data types. 


Note: If the data types are not all UA or not all UN, 


cause an Invatid Instruction fault (IEX = 03). See 
Appendix A - Compatibility Notes (A.11.1). 
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15.76 LOGICAL AND CAND) /0P=42 (Continued). 


Function 


a ae a 


- The Logical And instruction stores the Logical product 
CAND) of two data fields (A & 8B), Located in memory, into 
a third memory tocation (C). 


The “C™ field Length is equal to the larger of AF or BF. 
If the “A® and "B"” fields are not of equal length, pad the 
shorter by adding trailing: characters/digits of ali zero 
bits... | ; . 


Comparison Flags 


neowweee ane m. it EE ERD ES CIS: 


Set the Comparison Flags to HIGH if the Least significant 
bit of the result is 4 “one"; otherwise, set them to 
- EQUAL. . Poh ee a at fest liken Sa Mey aim, Sateen vind hath wrth ae Lies, Se 


Overlap 


00D ae en an oe 


Total overlap or matching type-address overlap of any of 
the fields is atlowed. Partial overlap of "A" or "B" with 
“c* other than matching type-address overlap may produce 
incompatibie results. See Appendix A - Compatibility Notes 
CA.4122). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data--. 
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15.16 LOGICAL AND (AND)/0P=42 °&#®=(Continued) 
Exaaples 


EXAMPLE (1) AND Two Numeric Fields 


OP AF BF A 8 C 


42 02 03, A FIELD (UN), B FIELD (UN), C FIELD (CUN) 


- «BEFORE AFTER BINARY VALUE 


A FIELD Fé unchanged 111101100000 
B FIELD 235 unchanged 001000110101 
C FIELD nan 220 001000100000 
COMPARISON ann | EQUAL 


EXAMPLE (2) AND Two Aloha Fietds 
OP AF BF A B . Cc 


42 02 03, A FIELD (UA), B FIELD (UA), C FIELD (UA) 


BEFORE AFTER BINARY VALUE 
‘A FIELD E7E8 | unchanged 111001111110100000000000 
B FIELD D4D8D1 unchanged 110101001101100011010001 
C FIELD ann — ¢&C800 © 110001001101 00000000000 


COMPARISON nnn EQUAL 


~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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0 EE A ED A SDD FD EP ED PE D.C  SP D D SP P.O OS® SF OB OC OT! SS OO OC OW OEE WO Oe es eS 


V5.17 LOGICAL OR (ORR)/O0P=43 


Format 


fweweuw fawwn} owe wd uw awn ee «ew oh ww www eee ew $e ewe eoow ee + 


| op | AF | BF | A i BD | Cc ] 


$m nae fo a fe we fo nn of en fe + 
op = 43 | 
AF = Length of the “A™ field. AF may. be indirect or may 


indicate the A-e-syllable is a Literal. A value of 
"G0" is equal to a Length of 100 units. 


BF = Length of the "B" field. BF may be indirect. A value 
. of "00" is equal to a Length of 100 units. . . 


A = Address of the “A™ source fieid. Address may be 

tndexed, indirect or extended. The final address 

. controller data type may be UN or UA and must be the 
same as the other address controtler data types. 


-..8 = Address of the "8" source field... Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
same as the other address controller data types. 


C = Address of the result fieid. Address may be indexed, 
indirect or extended. The final address controller 
data type may be UN or UA and must be the same as the 
other address controiler data types. 


Note: If the data types are not alt UA or not alt UN, 


wae . Cause an Invalid Instruction fauit CIEX = 03). See 
oe a Appendix A ~- Corgspatibility Notes. (A.11.1). 
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15.17 LOGICAL OR (ORR)/OP=43 (Continued) 
Function 


The Logical Or instruction stores the Logical sum (OR) of 
two data fields (A & B), located in memory, into a third 
memory Location (C). 


The "C* field Length is equal to the larger of AF or BF. 
If the *A* and "8B" fields are not of equal length, pad the 
shorter by adding trailing characters/digits of all "zero" 
bits. 


Comparison Flags 


> > 6a a a ee eee _- aw 


Set the Comparison Flags to HIGH if the least significant 
bit of the result is a "one": otherwise, set them to 
EQUAL. ; 


Overlap 


Total overlap or matching type-address overlap of any of 
the fields is allowed. Partial overtap of "A" or "8" with 
“c* other than matching type-address may produce 
incompatible results. See Appendix A - Compatibility Notes 
(Aw11.2). 
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158.17 LOGICAL OR (ORR) /0P=43 (Continued) 


- Examples 


EXAMPLE CT) (OR Two Nurmeric Fields 


OP AF BF. A B Cc 


ae «ss = 27 ETS <_< —_ana 


43 02 03,. A FIELD CUN), B FIELD CUN), C FIELD CUN) 


BEFORE —AFTER BINARY VALUE 

AW FIELD. |. 84 — unchanged 100000010000 
8 FIELD 223 unchanged 001000100011 
C FIELD nan A33 101000110011 


COMPARISON nnn  #HIGH 
EXAMPLE (2) OR Two Alpha Fields 


.@P AF BF A | B. Cc 


43 03 02, A FIELD (UA), B FIELD CUA), C FIELD CUA) 
| BEFORE AFTER . BINARY VALUE 
A FIELD C1C2C& unchanged 110000011100001011000100 
8 FIELD 2F3 unchanged 111100101111001100000000 
C FIELD nnn F3F3C4 = 114100111111001111000100 


- COMPARISON nnn EQUAL 


Sea oe MB een 
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2 ae Ee 4 ae an an Gee Ean Gee ep Ge ER Ee oF ae 8-8) Oe PO ee ee OP OD 8 em OP rs SP SD > OF SD On a OO OP we a Oe ee ee eee 


15.18 LOGICAL NOT (NOT) /0P=44 


Format 


1 op | AF | BE I A { B ] cf 


$m mam fa nt oo ont = of nn ee $e + + 
OP = 44 


AF = Length of the "A field. AF may be indirect or may 
indicate the A-syllable is a Literal. A value of 
"00" ¢s equal to a Length of 100 units. 


BF = Length of the "8" field. BF may be indirect. A value 
. of *00" is equat to a Length of 100 units. 


A = Address of the “A™" source field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
same as the other address controller data types. 


B = Address of the "B" source field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
Same as the other address controller data types. 


C = Address of the resuit field. Address may be indexed, 
_tndirect or extended. The final address controlier 
data type may be UN or UA and must be the same as the 
other address controller data types. 


Note: If the data types are not ail UA or not alt UN, 


cause an Invalid Instruction fault CIEX = 03). See 
_ Appendix A - Compatibility Notes (CA.11.1). 
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-15.18 LOGICAL NOT (NOT) /O0P=44 (Cont inued) 
Function 


The Logical Not instruction stores the modulo two sum 
CExclusive OR) of two data fields (A & Bd, Located in 
memory, into a third memory tocation (C). 


The “C" field Length is equal to the Larger of AF or BF. 
If the "A" and “8” fields are not of equal Length, pad the 
shorter by adding tratling characters/digits of all “one”™ 


Comparison Flags 


Set the Comparison Flags to set HIGH if the Least 
Significant bit of the result is a “one"; otherwise, set 
them to EQUAL. © Mepis oH. 2 [as S 


| Overlag 


Fotal overlap or matching type-address. overlap of any of 
the fields is allowed. Partial overlap of “A™ or “B" with 
“c* other thar matching type-address overlap may produce 
tncompatible results. See Appendix A .—- Compatibility Notes 
(A.11.2). 
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15.18 LOGICAL NOT (NOT) /0P=44 (Continued) 
Examples 


EXAMPLE (1) Exclusive OR of Two Numeric Fields 
Function 


OP AF BF A B. Cc 


64 03 03, A FIELD (UN), 8 FIELD (UN), C FIELD (UN) 


BEFORE AFTER BINARY VALUE 
A FIELD FFF unchanged 111111111111 
B FIELD  6A1 unchanged 011010100001 
€ FIELD nnn 9SE 100101011110 


COMPARISON nan EQUAL 


EXAMPLE (2) Exclusive OR of Two Alpha Fietas 


OP AF BF A B Cc 


44 02 O2, A FIELD CUA), B FIELD CUA), C FIELD CUA) 


BEFORE AFTER BINARY VALUE 
A FIELD 5050 unchanged 0101000001010000 
B FIELD C7D07 unchanged 1100019111010111 
© FIELD nnnan 9787 4001011110000111 
. COMPARISON — nnn HIGH 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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Té INPUT/OUTPUT 
- 16.4 INITIATE I20 C110) /0P=94 
Format | 
Se ee a ooo + 
{ op | AF | BE IT. oA | 
femme $ em oe fom wm fo et 
OR = 9% 


AF = AF may be specified as indirect or as a valid literal 
. +f the 1/0 descriptor does not require a length of 
greater than six digits. The length specified by AF 

#s unused.. . 


BF = Channel number. BF may be indirect. 


A = Address of 1/0 descriptor. Address may be indexed, 
-- $¢ndirect or extended. The final address controller is 
¥gnored. The address must be modulo two. 


Function 


The Initiate 1/0 instruction causes the 1/0 Sub-system to 
- peceive an I/0 Descriptor at a memory Location (A) and 
route it to the appropriate I/0 channel. See Appendix 
A - Compatibility Notes (A.24). If the 1/0 channel is 
busy, set the Comparison Flags to HIGH and terminate the 
instruction with no further action. Otherwise, set the 
Comparison Flags to EQUAL. | 


The format of the [1/0 descriptor is as follows: 


INFORMATION DIGITS 
OQpcode Syltable 00-05 
A Address 06-15 
B Address 16-25 
C Field ; 26-33 
Memory Area Status Number 34-39 


This instruction may onty be executed in Privileged Mode. 
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16.2 READ ADDRESS (RAD) /0P=92 
Format | 
te a- nt = toe tent 
J op | af | BF I A | 
one Hom Hoan tao nna tt 
OP = 92 
AF = Operation variant. AF may be indirect, but a Literal 


flag. will cause an Invalid Instruction fault 
CIEX = 27). The following variants may be specified 
after any indirect fieid length has been resolved. 


VARIANT OPERATION 


See ak aD oom ee ee 


09 Store the 10 UN contents of memory 
specified by the "A" address into 
both the begin and the end address 

: . of the channel specified by BF. 
03 . Store up to 4 words (16 digits) of 
~~ the extended R/D for the channel 
specified by 8F in memory at the 
location specified by the "A" 
address. These words wili be left- 
justified in a sixteen digit data 

. field. eG 

02 Store the first two words of the 
extended R/D for the channel 
specified by BF in memory at the 
Location specified by the “A* 

; | address. 
OT Store the current end address of 
- the channel specified by BF in 
memory asa 10 UN fietd at the 
Location specified by the A” 

address. . 

oO. 6. sem Store the current begin address of 
the channel specified by BF in 
-memory as a 10 UN field at the 
location specified by the "“A* 

address. 


The use of all other AF values is reserved and will 
cause an Invalid Instruction fault (IEX = 25). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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16.2 READ ADDRESS CRAD)/OP=92 (Continued) 


BF = Channel number. BF can be ingirect. BF can specify 
any octal value from "00" to "77", or the non octal 
vatue "08". Use of other channet nuambers will cause 

an Invalid Instruction fault CIEX = 26). 


A = Address of the memory operand. The address may be 

indexed, indirect or extended. The final address 

. controller is ignored. The address. must be modulo two 
es cause an Address. Error fault CAEX = 03). 


Bunce ton. pee ee 


DR EN Ee EES A A ETS TI 


When BF equals a Legal octal channet number from *“00" to 
"77", the Read Address instruction causes the processor to 
read the specified data from an 1/0 channel address memory 
and store the vatue in a mewory Location (A) or write the 

vatue from a memory Location (A) into both the begin and 
end. addresses. of the associated channel. See Appendix 

ee Compatsbttity. Notes (An 26). 


2 Ceaetne. the specified ‘1/0 channel to determine if it is 
busy with another 1/0 function. If it is available, the 
RAD function will be performed and the Comparison Flags 
set. to EQUAL.{ If the I/0 channel is unavailable, the RAD 
function wilt not be performed and the Comparison Flags 
will be set to HIGH. 
eR RAD to Channel 8 is , treated as a no-op. 

This. instruction may onty be executed in Privileged Mode. 
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16.3 SCAN RESULT DESCRIPTOR CSRO) /0P=91 
Format 


SP D> a: 


$ 0p | AFBF | 


tonne ta + 
oP = 91 
Low order four digits of an absolute address in 


memory. The high order three digits are assumed to 
be zero. Indirect Field Lengths may be specified. 


AFBF 


Function 


If the resolved "AFBF" is equal to zero, set the 
Comparison Flags to EQUAL, and terminate the instruction 
without changing index register one (IX1). 


If the resolved "AFBF™ is non-zero, then the address 
formed from the "AFBF" is assumec to point to a sixteen 
bit. result descriptor area. Examine the first bit of this 
area. 


1. If it ts equal to zero (no result descriptor present), 
examine the four digits (link address) immediately 
fotlowing the descriptor area. ; 


Aw If they are equal to "0000", set the Comparison 
Flags to EQUAL and terminate the instruction (no 
descriptor found). 


B. If they are not equal to zero, they replace the 
original address value and the operation is 
repeated. The Link aadresses are assumed to be 
absolute addresses. 


2. If tt ts equal to one (Cresult descriptor present), 
store a sign and Base Indicant character of "C7" and 
six digits of the absolute address of the descriptor 
area into index register one (IX1). 


--Burroughs Prior Written Consent Required For Disctosure Of This Data-- 
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16.3 SCAN RESULT DESCRIPTOR (SRD)/0P=91 (Continued) 
Examine the next bit. Set the Comparison Flags to HIGH if 
it is. a zero; Otherussen +et them to LOW and terminate the 
tastruction. 
Undigits. in the resolved AFBF or in the Link addresses 
will cause an Address Error fault (AEX = 42). See 
Appendix A - eet Notes (€A.23) 
This instruction may ouey as executed in Privileged Mode. 


: Comp seivon Flags 


-See functional description for details. 


Overlap 


There are no overlap cases for this instruction. 


|--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION $e ee oe ee ee eee eee eee +t 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT . | V SERIES INSTRUCTION SET 
] . 
oem ee we eee ew wee ed eae sew eee ee oe we wow me 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 303 
16.4 CONVERT 1/0 (CIO) /0P=85 
Format 
+ arn ae en = $e ee te—--— meet 
} op jf. AF | BF | A. |f. B | 
$a wae fw mn fe ef oe we ne Few eww nt 
OP = 85 
AF = Unused and reserved. May be specified as an indirect 


field Length. A Literal flag will cause an Invalid 
Instruction fault (IEX = 21). 


BF = Unused & reserved,. but may be specified as an 
indirect field length. | 


A = Address of the initial descriftor. Address may be 
indexed indirect or extended. The final address 
controller must specify UN or cause an Invalid 

Instruction fault CIEX = 03). 


B = Address of the resultant descriptor. Address may be 
indexed indirect or extended, The final address 
controller must specify UN or cause an  Invatid 
Instruction fault (CIEX = 03). 


_ The format of the initial descriptor is as fotlows: 


INFORMATION OIrGITS 
Opcode Sytlable 00-05 
Environment Nusber 06-11 
Memory Area Number T2-13 
"A" Address (Convert) 14-19 
."B@ Address (Convert) 20-25 
"Cc" Field | 26-33 


Note - The lowest memory address = 00 
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VE.4 CONVERT 1/0 (CI0O)/0P=85 (Continued) 


The format of the resultant descriptor is as follows: 


INFORMATION: DIGITS 

Opcode Syilable 00-05 

* Address C6-15 

-Address 16-25 

rd Field : 26-33 

Memory Area Status Number 34-39 
Function | 


es CEP lp Ee SSIS KD 


This. instruction converts the relative addresses in the 
initiat descriptor to absolute addresses in the resultant 
descriptor, verifies that an 1/0 can be initiated to the 
specified memory area, and increments the “Number of I/0'"s 
in Process” field for that memory area in the Memory Area 
Status Table. 


The initial descriptor CA) is read from memory. If the I/0 
descriptor "“A™ and "8" addresses are not mod 2 or contain 
undigits, or if the “A™ address is not tess than the "8" 
address, cause an Address Error fault (AEX = 01) and 
terminate the instruction with no further action. 


teocate and resolve the Memory Area Table (MAT) entry 
pointed to by the Environment Number and Memory Area 
Nusber in the initiat descriptor (A). If the resolved MAT 
entry is a Memory Area Fault Entry, then cause a Hard 
Memory Area Fault and terminate the instruction. 
Otherwise, if. the resolved MAT entry is not an Original 
Entry, then cause an Address Error Fault - (AEX = 04) = and 
terminate the instruction. Add the base value in the 
resolved MAT entry to the initial descriptor "A" and "8B" 
addresses and store them in the resultant descriptor “A" 
and "8" addresses. If the addresses are greater than the 
associated Limit value, cause an Address Error fault 
_CAEX = 24) and terminate the instruction with no further 
action. 
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16.4 CONVERT 1/0 (CIO)/0P=85 (Continued) 


Move the initial descriptor Opcode Syllable and "“C" fieid 
to the resultant descriptor. Move the Memory Area Status 
Table (MAST) Number from the resolved MAT entry tothe 
resultant descriptor. Then use the MAST number as an array 
subscript into the Memory Area Status Table to locate the 
MAST entry associated with this memory area. Examine the 
Status digit of this Memory Area Status Table entry. If 
the Inhibited 1/0 Memory Area flag is set, set the 
Compartson Flags to LOW and terminate the instruction with 
no further action. 


If the Inhitited 1/0 Memory Area flag is reset, increment 
the "Number of I/0"s in Process” field in the Memory Area 
Status Table entry. If the result overflows the field, 
cause an Invalid Instruction fault (IEX = 05) and 
terminate the instruction with no further action. If no 
.everflow, store the incremented number back in the field 
and set the comparison flags to EQUAL. 


This instruction may onty be executed in Privileged Mode. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


-oewew~e wes owowwooe 


| 
BURROUGHS CORPORATION $o--—-- oa == -——-- + © 1997 5390 
BSYSTEM DEVELOPMENT GROUP 


ASADENA PLANT | | V-SERIES INSTRUCTION SET 
$m ow ew ee ew eee wee eee oe wee ewww wee eo wo we eww oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 306 
16.5 I/O COMPLETE (10C)/0P=98 
Format 
a ee ee + 
-f OP ¢ AF | BF I rs cn : a | 
0 ewe Fem wn fF mn Fenn wn ¢ et 
_ OP = 98 


AF = A tength of six (6) must be specifiec oirecety: or as 
oi . aM tndirect. field Length or a literal. 


@F = Channel number... BF may have an indirect fieid 

—. Length. BF can specify any octal value from *“00" to 
"77" or the non-octal value “08". Use of any other 
channet numbers will cause an Invalid Instruction 
fault CIEX = 26). 


A = Address of the six digit Memory Area Status Table 

oon, Mupber.. Address may be indexed, indirect or 

extended. The final address controller must specify 
UN or cause an Invalid Instruction fault CIEX = 03). 


@ = Address of the eight digit resultant field. Address 
may be indexed indirect or extended. The final 
_ address controtler aust specify UN or cause an 

_ Invalid Instruction fault CIEX = 03). 
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16.5 1/0 COMPLETE (I10C)/0P=98 (Continued) 
Function 


——_ > =p. 


The 1/0 Complete instruction stores the unsigned 
difference between the I/0 buffer begin and end address 
registers for the specified channel (BF) in memory (6). 
(The begin address witl have been incremented during the 
1/0 operation to show the number of bytes transferred.) 
This instruction examines the specified Memory Area Status 
Table entry ¢€A), decrements the "I/Os in Process" field 
and sets the comparison flags accordingly. 


1. If the I/0 Channel is busy, set the Comparison Flags 
to HIGH and terminate the instruction with no further 
action. 


If the 1/0 Channel is not busy, continue as follows. 
If the specified channel number is the octal value 00 
to 77, using the specified channel number, store the 
. difference between the end address and the begin 
address at the specified memory Location (8) If the 
specified channel number is the non-octal value 08, 
store zero at the specified memory location (8). 


2- Use the Memory Area Status Table Number (A) as an 
array subscript into the Memory Area Status Tabie to 
‘Locate the specified entry (See Section 5.6). If the 
Memory Area Status Table Number (A) is invalid 
Cundigits), cause an Address Error fault (AEX = 34) 
and terminate the instruction with no further action. 


3. Examine the "Number of I/0"%s in Process” field 
Located in the Memory Area Status Table entry. If it 
Js equal to zero, cause an Invalid Instruction fault 
. CIEX = O05) and terminate the instruction with no 
further action. Otherwise, decrement the value of 
this field by one and store the result in the "Number 
of I/0's in Process” field cf the. specified MAST 
entry. 
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16.5 1/0 COMPLETE CIOC)/0P=98 CContitnued) 


4e If the value of the “Nuaber of I/0"%s in Process" 

field is now equal to zero, examine. the Status digit 

of the Memory Area Status Table entry. If the 

-. Inhibited 1/0 Measory Area flag is set, set the 

Comparison Flags to LOW and terminate the 
instruction.. 


If the Inhibited 1/0 Memory Area flag is reset or if 

the value of the "Number of I/0ts in Process" field 
_ts not equal to zero, set the Comparison. Flags to 
EQUAL and terminate the instruction. 


This instruction may onty be executed in: Privileged Mode. 
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17 BINARY/DECIMAL CONVERSION 
17.1 DECIMAL TO BINARY (028)/CP=88 
Format 
$e af ee eo few wm fw wn f¢ ee ee et 
{ op | AF | BF I} A ] B |. 
$a eo wn} een fom ee po oe ey ooo 
or = 88 
Af = Length of the source data field. Value may be 


BF = 


indirect or 


to a length 


Length of 
consisting 
indirect. A 
units. 


a Literal. A length of of "00" is equal 


of 100. 


the destination data field in units 


four binary bits each. Value may be 


value of "00" is equal to a length of 100 


Address of the decimal source data field. Address may 


be indirect, 
may be UN or UA. When the finai 


controlter 
controller 


indexed or extended. The final address 


UA, the zone digits will be ignored. 


The final address controller must specify UN or UA or 


cause an 


Undigits in 


Invalid Instruction fault CIEX = 03). 


this field will cause an Invalid 


Arithmetic Data fault. 


Address cf the binary destination data field. Address 
way be indirect, indexed or extended. The final 


address controtler must specify UN ofr cause an 
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17.217 DECIMAL TO BINARY (D2B)/0P=88 CContinued) 
Function 


NE PEPE SR RY ERA AO 


The decimal to binary instruction will read a decimal data 
fietd from a memory Location (A), convert the entire value 
to a binary representation and store the binary vaiue in a 
second memory location (8). 


If the converted data length is less than the destination 
data field (BF), store the converted data “Right 
Justified” with leading zeros. : 

If the converted value exceeds the Length of the 
destination data field (8F), set the Overflow and 
terminate the instruction without storing the result. 


Comparison Flags 


on a» on an 08 4 eee ee eee ee 


Set the Comparison Flags to EQUAL if the source data field 
-¥s. equal to zero, otherwise, set them to “HIGH*. 


Overlap 


This instruction has no overlap restrictions. 
EXAMPLE: (1) Decimal to Binary 
OP AF BF A. B 


88 O3 O2 A FIELD (UN) B FIELD (UN) 


BEFORE | AFTER 
A FIELD et eS 174 unchanged 
B FIELD : nn AE 
COMPARISON —_—- nn | HIGH 
OVERFLOW nn unchanged 
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17.1 DECIMAL TO BINARY (€D28)/0P=88 (Continued) 


EXAMPLE: (2) Decimal to Binary - Overfiow Condition 


OP AF BF A B 


88 O03 O2 A FIELD (UN) @& FIELD CUN) 


BEFORE AFTER 

A FIELD 374 unchanged 

_B FIELD : OAR. unchanged 
COMPARISON ann HIGH 


OVERFLOW nnn | ON 


EXAMPLE: (3) Decimal to Binary - Mixed Controliers 


OP AF BF A B 


> <-> _—-2_ —_ = Wee een @ Oe @ @ oa ao > aban -o OP 2 a oe a 


88 03 O3 A FIELD (UA) 8B FIELD CUN) 


BEFORE AFTER. 
A FIELD  ~FIFTFS unchanged 
B FIELD nnn OAE 
COMPARISON ann HIGH | 
OVERFLOW nan unchanged 
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17.2 BINARY TO DECIMAL (B2D)/0P=89_ 
Format 
imeem ean fie te ee eee er en per ren wan 
{ op | AF | BF I A i 8 | 
ge we $m nm fae we fae we oe or wm fp ewe en nn + 
oP = 89 


AF.= Length of the source data field in units of four 
binary _bits. each. Value may be indirect or a 
Literal. A vatue of "00" is equal to a Length of 100 
units. 


BF = Length of the destination data field. Value may be 
indirect. A vatue of "00" is equal to a length of 


A= Address of the binary source data field. Address may 

. . be indirect, indexed or extended. The final address 
controiler must specify UN or cause an Invalid 
Instruction fautt (CIEX = 03). 


B= Address of the decimal destination data field. 
Address may be indirect, indexed or extended. The 
final address controller may be UN or UA. When the 
finat -controller is UA, fF zones will be inserted. 
The final address controller must specify UN or UA or 
cause an Invalid Instruction fault (CIEX = 03). 


Function 


The binary to decimat instruction will read a binary data 
field from a memory Location (A), convert the entire value 
to a decimal representation and store the decimal vatue in 
a second memory Location (8B). 


If the converted data tength is less than the destination 


data field. (BF), store the converted data “Right 
Justified" with leading zeros. 
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17.2 BINARY TO DECIMAL (€52D)/0P=89: (Continued) 


If the converted value exceeds the length of the 
destination data field (CBF), set the Overflow Flag and 
terminate the instruction without storing the result. 


Comparison Flags 


Set the Comparison Flags to EQUAL if the source data field 
is equal to zero, otherwise, set them to "HIGH". 


Overlap 


This instruction has no overlap restrictions. 


EXAMPLE: (1) Binary to Decimal 


OP AF BF A | B 
. 89 O02 O3 A FIELD (UN) 8 FIELD (UN) 
BEFORE AFTER 
A FIELD AE unchanged 
B FIELD nnn | 6-174 
COMPARISON nnn HIGH 
OVERFLOW ann unchanged 
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AD AD AD AED el ED ED GED GD) ND EDAD Ge ND AUD OED ERED AD SED Pe Ce ED EP ED Ee OOD CD On En ee Sie RP EP EP en OD on a ED en OP OP ee OO OO OOO eDewe 


AFTER 


ON 
HIGH 


2D ED ED ED a EP aD EP a a a 


B FIELD (UN) 


unchanged 
unchanged. 


B FIELD CUN) 


AFTER 


unchanged 
0. 


EQUAL 


17.2 | BINARY TO. DECIMAL €B2D)/0P=89 (Continued) 
EXAMPLE: (2) Binary: vociacdwal - Overflow Condition 
OP AF BF A 
88 02 02 A FIELD (UN) 
.. BEFORE 
A FIELD AE 
ee B. FIELD. AM. 
OVERFLOW nan 
COMPARISON nan. 
Exempte: (3% Binary to Dectact:= Zero Source Data 
OP AF BF A 
aes eats cine Ca 
. BEFORE 
A FIELD ooo000000000 
B FIELD n 
COMPARISON nnn 
OVERFLOW 


unchanged 


Example: (4) Binary to Decimal - Mixed Controilers 


OP AF BF RO B 

89 O03 O3 A FIELD (UN) 8B FIELD (UA) 
BEFORE AFTER | 

A FIELD | OAE unchanged 

B FIELD nnn FIFCF4 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 
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18 TIME-OF-DAY TIMER 


These instructions concern the operation of the 
time-of-day timer. The time-of-day timer is a twenty 
digit counter that counts up at a one microsecond rate. 
See Appendix A —- Compatibility Notes (A.36). 


The time-of-day timer has the following format: 


INFORMATION  =———”™ DIGITS 
Year : | 00 - Q3 
Month . 04 - Q5 
Day 06 - 07 
Reserved ; 08 


Microseconds 09 - 19 


The time-of-day timer is set (OP = 97) once as a 
privileged instruction. It may be read COP = 95) by any 
user that requires the time-of-day. 


At midnight, software will initialize the day, month, 
year, and microseconds via the STT instruction. 
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~~ 


READ TIME of DAY (ROT) /0P=95 


Format 


> aaa ean ane. 


| oP | AF | BF | A I 


OP = 95 


REV. A PAGE 316 


AF = Unused & reserved, but may be specified as an 


tndtrect field Length. A titerat 
Invalid Instruction fault CIEX = 2 


BF = Unused & reserved, but may be 
- ndirect field Length. | 


A = Address of the memory Location whe 
timer value is to be stored. Addr 
indirect or extended. The finai 


flag will cause an 
1 < 


specified as an 
re the twenty digit 


ess may be indexed, 
address controller 


must equal UN or cause an Invalid Instruction fault 


 €FEX = 03). 


Function 


The Read Time of Day instruction will 
digit time-of-day timer at the memory 
by the "A" address. 


See Appendix A - Compatibility Notes (A 


Comparison Flags 


Not changed... 


Overlap 


ES En ES OY RAR SAE ED 


There are no overlap cases in this inst 


store the twenty 
Location specified 


ruction. 
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18.2 SET TIME of DAY (STT)/0P=97 
Format 
$n} 2 nn $e ne $e nn + 
{ op | af | BE f{- A | 
ee oe fe wh re fe ee eee wet 
OP = 97 


AF = Unused & reserved, but may be specified as an 
 tndirect field tength. A Literal flag will cause an 
Invalid Instruction fault (IEX = 21). 


BF = Unused & reserved, but may be specified as an 
' §ndirect field Length. 


A = Address of the memory Location where the twenty digit 
. timer value is stored. Address may be indexed, 
indirect or extended. The final address controller 
must equal UN or cause an Invalid Instruction fault 
CIex = 03). 


Function 


EPC EY AED ES 


The Set Time of Day instruction will Load the time of day 
timer with the twenty digit value Located in memory at 
"A". If the value is invalid Cundigits), cause an Invalid 
Instruction fault CIXE = 07) and terminate the 
instruction. 

This instruction may only be executed in Privileged Mode. 
See Appendix A - Compatibility Notes (A.24). 


Comparison Flags 


Not changed. 


Overlap 


There are no overlap cases in this instruction. 
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15 MEASUREMENT 


The Measurement register is an eight digit register with 
outputs that are made available as external outputs of the 
processor so that they may be monitored by various 


hardware monitoring devices... 


The format of the Measurement register is: 


INFORMATION _— DEGETS 


Name 06-07 
Note - The Lowest memory address = 00 
The: MOPOK signal, available externally, witl be held to 


“zero” at any time that the Measurement register is being 
changed and held to a “one” at ali other times. 
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LED A AD ED A A EE AD ED OD SERED ED ED ED AD GD DED ERD OD GED-SS EES GE) A ED -ED D a ne OS UP a OP a eee ae Ow a a ee ee ee ee ee a a ee ee a ee ee 


19.21 MEASUREMENT OP (MOP) /OP=87 


Format 

$m fa nw fa wm fan a aw a $e + 
} op | AF | BF | A 1 8 j 
Se oe ae towne + 


OP = 87 


AF = A Length of six (6) must be specified directly or as 
_. @n indirect field Length or a literal. 


BF = A Length of six (6) must be specified directly or as 


an indirect fietd Length. 


A = Address of the Setting field. Address may be indexed 
indirect or extended. The. final address controller 
controtler must equal UN of cause 


Instruction fault (IEX = 03). 


B = Address of the Mask field. Address 


may 


an Invalid 


be indexed 


indirect or extended. The final address controller 
controller must equat UN or _ cause 


Instruction fault CIEX = 03). 


" an Invalid 
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19.1 MEASUREMENT OP (MOP) /0P=87 (Continued) 
Function 


—- o> aa ane a ae 


The Measurement instruction is used to toad the User 
portion of the Measurement register. The Measurement . 
register is an eight digit register with outputs that are 
made available as external outputs of the processor so 
that they may. be monitored by various hardware monitoring 
devices. . 


. The stx digit Mask fieta will be read from a memory 
location (8) and used to determine which bits in the 
Measurement register are capable of being changed by the 
Setting field which is also located in memory (A). 


Each bit in the Mask fietd that is equal to a “one” witl 
permit the corresponding bit in the Measurement register 
‘User field to assume the state of the corresponding bit in 
the Sethias Field (CA). 


Each bit in the Mask field that is equal to a “zero”® will 
prevent . changes to: the cocrespond ing bit in the 
Measurement register User field. . . 


The MOPOK signat, available externally, will be held to 
“zero* at any time that the Measurement register is being 
changed and held to a “"one™ at all other times. 


The Measurement register is changed by the Virtual Branch 

Reinstate (OP = 93), Branch Communicate (OP = 30), Hyper 

Call €OP = 62), and Return (COP = 63) instructions. It is 

also. changed by the Interrupt and Hardware Call 
- procedures. : | . 
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2c MISCELLANEOUS 


These instructions facilitate the implementation of the 
V-Series operating system. 


20.1 ; ALTER TABLE ENTRY CATE) /0P=86 
Format 
$e me nm $a fa = $e $ eae mt 
| of | AF | BF } A | B | 
, ee es 
OP = 86 
AF = Unused & reserved, but may be specified as an 


indirect field Length. A Literal flag will cause an 
Invalid Instruction fault (IEX = 21). 


BF Variant, may be specified as an indirect field 


length. 


BF = 00 marks the selected Memory Area Table entry as 
Unused. 


BF = Q1 performs a copy of a Memory Area Table entry. 


O2 alters the task's Environment Table entry. 


BF 
BF = 03 alters the task"s Memory Area Table entry. 


BF = 04 signals the processor that a Memory Area 
Table entry was modified by a non-ATE instruction. 


The use of all other BF values is reserved and witl 
cause an Invalid Instruction fault (CIEX = 26). 


A = Address of the source operand. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 
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2ct.t ALTER TABLE ENTRY CATE)/O0P=86 (Continued) 


When 8F = 00 or BF = 04, this operand is unused. 
However, this. address must still have valid address 
syltable attributes. 


B = Address of the destination operand. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 


When BF = 04, this operand is unused. However, this 
address must still have valid address syllable 
attributes. : 
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2C.1 ALTER TABLE ENTRY “CATE)/0P=86 (Continued) 
Function 


BF = OO WRITE UNUSED MEMORY AREA TASLE ENTRY 


The Write Urused Memory Area Table entry variant is used 
to store an Unused Entry in the Memory Area Table entry 
specified by the Envircnment Number and the Memory Area 
Number found in the destination operand (5B). 


The eight digit destination operand contains the following 
information which is necessary to tocate the desired 
Memory Area Table Entry. 


INFORMATION - DIGITS 
Environment Number 90-05 
Mermory Area Number 06-07 


Note - The Lowest memory address = 00 


If the Destination Write Enable bit in the Environment 
Table entry associated with the destination operand is 
set, the destination entry is located using the 
Environment Number and the Memory Area Number found in the 
destination operand (8). Otherwise, cause an Invalid 
Instruction fault CIEX = 36) and terminate the instruction 
with no further action. | 


If the Type digit of the destination entry is an Original 
Entry or a Memory Area fault Entry, cause an Invalid 
Instruction fault (CIEX = 35) and terminate the instruction 
with no further action. Otherwise, write an Unused Entry 
in the specified destination. : 


Reload the current Memory Area Table using the Active 
Environment Number. 
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20.1 ALTER TABLE ENTRY CATE) /0P=86 (Continued) 
BF = 01 COPY MEMORY AREA TABLE ENTRY 


The Copy Memory Area Table entry variant is used to 
generate a copy of the source Memory Area Table entry 
specified by the Environment Number and the Memory Area 

Number found in the source operand CA) and store the copy 

in the destination entry location specified by the 
Environment Number and the Memory Area Number found in the 

destination operand CB). 


Each eight “digit sperand contains the following 
information which ts necessary to locate the desired 
Renory Area Table RUE Ne 


INFORMATION . DIGITS 
Environment Nuaber 00-05 
Memory Area Number 06-07 


: Note - The lowest memory adoress = 00 
The fot loving operations are performed by this variant: 


1. Resolve the destination Memory Area Table entry 
specified by the Environment Number and the Memory 
Area Number contained in the destination operand (8). 
If the Type digit of the resoived destination entry 
is an Original entry or a Memory Area Fault entry, 

. Cause an Invalid Instruction fault CIEX = 35) and 
terminate the instruction with no further action. 


2. Resolve the source MAT entry specified by the 
Environment Number and the Memory Area Number found 
fin the source operand (A). If either the Source Copy 

..Enable bit in the Environment Table entry associated 
“with the source operand or the Destination Write 
Enable bit in the Environment Table entry associated 
ke -. ... with the destination operand is not set, cause an 
 Envalid Instruction fault CIEX = 36) and terminate 

the instruction with no further action. . 
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20.1 ALTER TABLE ENTRY CATE)/0P=86 (Continued) 


3. If the resolved sourced MAT entry belongs to the 
- Current task, then store a "C" Copy descriptor which 
points to that resolved source MAT entry. 


If the resalved source MAT entry belongs to another 
task, then store an "E" Copy descriptor entry, which 
points to that resolved source MAT entry. 


&. Reload the current Memory Area Table using the Active 
Environment Number. 
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20.1 ALTER TABLE ENTRY CATE) /0P=86 (Continued) 


= G2 ALTER TASK*S ENVIRONMENT TABLE ENTRY 


The Alter Task*s Environment Table Entry variant is used 
to adter an existing Environment Table entry, specified by 
the destination operand (8), to be a copy of (identical 
to) the Environment Table entry specified by the source 
operand (A). is 


The source operand - format iss 


INFORMATION ee: OFFSET 
edvlPoneent Nuaber 00 - 05 
Task Number 2 06 - 09 


The destination operand (8B) format is: 
| INFORMATION 7 OFFSET 
Environment Number 00 — 05 


The destination Environment Number must be a é§ decimal 
non-zero value. The source Environment Number must be a 
valid MCP or USER Environment Number. The source Task 
Number must be a decimal value. 


The following operations are performed by this variant: 


T. tocate the source Reinstate List entry by using the 
Task number, contained within the source operand CA), 
as an array subscript into the Reinstate List. 


2e Locate the source Environment Table by using the 
Environment Table address contained within the source 
Reinstate List entry. Use the Environment Number 
contained within the source operand (A) as an array 
subscript into this Environment Table. If the source 
Environment. Number is greater than the Number of 
Entries in Environment Table fieid, contained within 
the source task*'s Reinstate List Entry, cause an 
Address Error fault (AEX = 57) and terminate the 
instruction with no further action. 
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2C.1 ALTER TABLE ENTRY CATE)/OP=86 (Continued) 


3. ‘Locate the destination entry using the Environment 
Number containea in the destination operand (8) as an 
array. subscript into the appropriate Environment 
Table. If the first digit of the Environment Number 
is eaual to "0 —- 9", this six digit number represents 
an array subscript into the current User Environment 
Table of 000000 to 999999. If the Environment Number 
is equal to or greater than the value of the Number 
of Entries in the USER Environment Table field 
-Clocated in the Reitnstate List Entry for this Task), 
cause an Address Error fault CAEX = 57) and terminate 
the instruction with no further action. 


If the first digit of the Environment Table is not 
"0-9", cause Address Error (AEX = 52) and terminate | 
the instruction with no further action. 


4&4. Copy the contents of the source Environment § Table 
entry to the destination Environment Table entry. 


5. Reload the current pera Area Table using the Active 
- Environment Number. 


For proper operation of this variant the following points 
must be followed. However, these points are not enforced 
by the hardware. 


1. The destination EN aust never be equal to the 
currently active EN. 


2- The source MAT (pointed to by the EN/Task number 

pair) can never contain copy descriptors because 
these copy descriptors wilt not resolve correctly. 
Any pointers that may be affected by this instruction 
must be recaiculated.. 
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20.1 ALTER TABLE ENTRY CATE) /0P=86 (Continued) 


BF = 03 COPY ALTERNATE TASK"S MEMORY AREA TABLE ENTRY 


The Copy Alternate Task*s Memory Area Table entry variant 

is used to generate a copy of the source Memory Area Table 

entry, specified. by the source operand (A) and store the 

copy in’ the current task'"s destination operand (B). The 

format of the source and destination operands are defined 
below. . . . Po. -a 


The source operands CAD format is as follows: 


Information —— = ; Offset 
Environment Number 00 - 05 


Memory Area Number 06 - 07 
Task Number £2 ee Pee 08 - 11 


The destination operands (8B) format is (The format is 


identical to BF = O11 variant of the ATE source and 
.. destination operands) :. 


. Inforaation = = <= Offset” 
Environsent Number _ | go = 05 
Mesory Area Number | 06 - 07 


The following operations are performed by this variant: — 


4 Locate and resolve the destination MAT entry using 
the Environment Number and the Memory Area Nuaber 
contained in the destination operand (8B). 


Zz. If the Type digit of the destination entry is an 
Original Entry or a Memory Area Fault Entry, cause an 
.Envatid Instruction fault (CIEX = 35) and terminate 
the instruction with no further action. 
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20.1 ALTER TABLE ENTRY (ATE)/OP=86 (Continued) 


3. Locate and resolve the source MAT entry using the 
Task Number, Environment Number, and Memory Area 
Number contained in source operand (A). 


4. If either the Source Copy Enable bit in the 
Environment Table entry associated with the resoived 
source entry OR the Destination Write Enable bit in 
the Environment Table entry associated with the 
destination operand are NOT SET, cause an Invalid 
Instruction fault CIEX = 36) and terminate. the 
instruction with no further action. 


5. Store an "E" Copy Type Entry, containing the absolute 
address of the resolved source entry (A), into the 
destination entry (B). . 


6. Use the Active Environment Number to reload the 
current Memory Area Table from memory using the 
Active Environment Number. 

BF = 04 NOTIFICATION OF MAT MODIFICATION BY NON-ATE INSTRUCTION 
This variant performs no significant operation other than 

to notify the processor that a Memory Area Table Entry was 
changed by an instruction other than an ATE instructicn. 

It is necessary for those processors which cache Memory 

Area Base/Limit pairs to always be notified by some sort 

of ATE instruction when a MAT entry is modified. 


This instruction may only be executed in Privileged Mode. 
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20.2 LOAD. INDEX REGISTERS (LIX) /0P=67 
Format 
$n fief ene fa er en + 
} op { AF | BF ] A | 
$ ean fae an $f wn fe = + 
ce = 67 
— AF = Unused. AF may be indirect but a literal flag witl 


.e¢ause an Invalid Instruction fault CIEC = 21). 


BF = Load Variant and may be specified as an indirect 
field Length. The variants are specified after any 
Indirect Field Length has been resolved.. 


The least significant digit of the BF field specifies 
the insert of a Base Indicant value into the result 
as fotlouws: 


VARIANT gee 


EY GRSemee MRRPNESER ate ere : . TS 


Base Indicant Value #7 
Base Indicant Value #6 
Base Indicant Value #5 
Base Indicant Value #4 . 
Base Indicant Vatue #3 
Base Indicant Value #2 
Base Indicant Value #1 
No Base Indicant Value 


OFNW RUAN 


The use of all oather BFL values is reserved and wiil 
cause an Invalid Instruction fault CIEX = 26). 
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20.2 LOAD INDEX REGISTERS (LIX) /0P=67 (Continued) 


The most significant digit of the BF field specifies 
the Indqex Register to be Loaded as follows: 


VARIANT BFM 


Load Index Register #7 
Load Index Register #6 
Load Index Register #5 
Load Index Register #4 
Load Index Register #3 
Load Index Register #2 
Load Index Register #1 
Load Mobil Index Registers (4) 


Ox NWRPUON 


The use of ail other BFM values is reserved and will 
cause an Invalid Instruction fault (IEX = 26). 


A = Address of the Index Register field. Address may be 
indexed, indirect or extended. The final address 
controller must equat UN or cause an Invalid 
Instruction fault CIEX = 03). 
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20.2 LOAD INDEX: REGISTERS CLIX) /0P=67 (Continued) 


Functicn 


The. Load Index Register instruction provides the memory 
address (A) of the starting location of either an eight 
digit field that contains the value that is to be toaded 
into the specified Index Register (BFM) or the starting 
Location of a 32-digit field that contains the values that 
are to be toaded into the four Mobile Index Registers 
aoe ‘1X5, as & IX?) 


‘Each ‘eight digits represents an index register of the 
Potton rns format: 


INFORMATION DIGITS . 


Sign | . 00 
Base Indicant 01 


Address 02-07 
- Note - The Lowest etedry. address = 00 


If the doad variant (BFM) specifies the load of a single 
register and if a Base Indicant is specified (BFM = 0/),. 
the vatue contained in the least significant digit of 8F 
is inserted into the Base Indicant digit of the specified 
Index. Register. See Appendix A - Compatibility Notes 
(A.32) for valid Base Indicant values. 


The Mobile Index Registers (IX4, Ix5, 1x6, & IX7) are 
registers in the hardware (Ci.e., not Located in main 
memory)... When the remaining Index Registers CIX1, IxX2, & 
1X3) are loaded, the associated memory Location (8, 16, & 
24 relative to Base #0) will be Ba a to the value found 
in the “A®" Operate . 
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20.3 STORE INDEX REGISTERS (S1X)/0P=68 
Format 


~+ 


a a a ee 
-| op | AF | BF | A | 
oe ee ee + 


oP = 68 


AF = Reserved and unused. AF may be indirect but a Literal 
flag will | cause an Invalid Instruction fault 
CIEX = 21). 


BF = Store Variant and may be specified as an indirect 
field Length. The following variants may be specified 
by this field after any Indirect Field Length has 

been resolved: 


VARIANT . BEM 


Store Index Register #7 
Store Index Register #6 
Store Index Register #5 
Store Index Register #4 
Store Index Register #3 
‘Store Index Register #2 
Store Index Register #1 
Store Mobil Index Registers (4) 


Om VW EUS 


The use of all other BF values is reserved and will 
cause an Invalid Instruction fautt CIEX.= 26). 


Address of the Index Register field. Address may be 

-indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 


> 
t 
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20.3 STORE INDEX REGISTERS (SIX) /0P=68 (Continued) 
Function 


a See an aban a> ap 


The Store Index Register instruction provides the memory 

address (CA) of the starting location of either an eight 

Gigit field that will be used to store the specified (BFM) 

Index. Register or the starting location of a 32-digit 

field that will be used to store the the four Mobil Index 
- Registers CIX4, IXS, 1X6 & IX7). 


Each eight digits represents an index register of the 
following format: 


_INFORMATLON DIGITS 
Sign - | 00 

. Base Indicant © 01 
Address 02-07 


Note - The Lowest memory address = 00 


See hopendtx A> Compatibility Notes (A.32) for valid Base 
Indicant values. 
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2C.4 LOCK/UNLOCK CLOK)/OP=60 

Format 

tesa tease tose StH SSeS + 

{ op | AF | BF | A | 

$e n femme $ omen fon nw eee eee + 

op = 60 


AF = Unused & reserved, but may be specified as an 
indirect field length. A literal flag will cause an 
Invalid Instruction fault (CIEX = 21). 

BF = Instruction Variant and may be indirect. 


VARIANT FUNCTION 


09 Event Cause and Reset 
03 Event Reset and Wait 
07 Test Happened Status 
06 Event Reset 

05 Event Wait 

04 Event Cause 

02 Conditional Lock 

01 Unconditional Lock 

00 Unlock 


ALL other 8F values are reserved and wilt cause an 
Invatid Instruction fault CIEX = 26). 


A = Address of the Lock/Event structure. Address may be 
indexed, indirect or extended. The final address 
‘controller must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 


If “BF* has a vaiue of 00-02, “A” represents a_eLock 
Structure. . 


If "BF" has a value of 04-09, “A” represents an Event 
Structure. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


The Lock Structure format is as follows: 


INFORMATION | ss DEGITS 
Lock Status Field. « . . 00-01 
Lock Owner Field 02-05 
Lock Waiter Link Field. 06-09 
Lock Number Field 10-13 
Lock Number Link Field 14-17 
Reserved | . oa 18-19 


“Note - The Lowest memory address = 00 


.The Event Structure format is as follows: 


INFORMATION ' OIGITS 
Event Status Field * 90-01 
Event State Field 02-05 

_ . Event Waiter Link Field 06-09 
Event Designator Ftetd . 10-13 


Event Count 14-19 
Note. - The lowest memory address = 00 
* See Appendix A - Compatibility Notes (A.37) 


If any of the Lock/Event Structure values are invalid 
Cundigits), cause an Invalid Instruction (IEX = 07). 


Function 


2 ae oD EP 
* az 


This instruction examines the tLock/Event Structure (A) 
-and, .according to its value and the instruction variant 
(BF), will modify, if necessary, the Lock/Event Structure 
(A) and associated tock fields within the Reinstate List 
entry for the current task and other tasks owning or 
contending for the lock or event. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


The processor must determine if a tock is owned or 
available. If the Owner Field of the Lock Structure is 
equal to zero, the lock is available. If it is not equal 
to zero, the lock is owned. 


The processor must determine if an event has happened. If 
the Event State Field is atl “"zeroes", the event has 
happened. If the Event State Field is ail hexadecimal 
"F"s, the event has not happened. If the Event State Field 
contains any other value, cause an invalid instruction 
fault CIEX = 06) and terminate the instruction with no 
further action. 


The machine dependent Lock Status Field of the Lock/Event 
Structure (A) may aiso be used to represent the status of 
the structure with one value representing owned = and 
another representing available. This specification will 
always refer to the Owner Field of the Lock Structure (A) 
with the understanding that some systems may incorporate 
this feature. See Appendix A - Compatibility Notes 
CA.37).° 


This instruction may only be executed in Privileged Mode. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 00 - UNLOCK 


This varfant releases a Lock and, if any task is waiting 
for this lock, causes an interrupt to the MCP Kernel. 


Read the Lock Structure (A) from memory. The vaiue of the 
"Lock Owner Field” must equal the current Task Number 
located in absolute memory Location 82 or cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. : 


Store zeros into the “Lock Owner Field" of the Lock 
Structure (A) to indicate that this lock is now available. 


Compare the “Lock Number Fietid” of the Lock Structure (A) 
with the “MCP Canonical Lock Number" field Located in the 
Reinstate List Entry for the current task. If they are not 
equal, cause an Invalid Instruction fault CIEX = 06) and 
terminate the instruction with no further action. 


Ef the number fields are equal, store the contents of the 
“tock Number Link Field* of the Lock Structure (A) into 
the "MCP Canonical Lock Number" field, located in the 
Reinstate List Entry for the current task. 


Examine the “Lock Waiter Field” of the Lock Structure (A). 


If it is equal to zero, set the Comparison Flags to EQUAL 
and terminate the instruction. 
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20.4 LOCK/UNLOCK (CLOK)/0OP=60 (Continued) 


If the “Lock Waiter Link Fiela” is not equat to zero, 
execute the fotlowing procedure. 


te The Reinstate List pointer has been Located with a 
Write Hardware Register COP = 65:8F = OO) 
instruction. The four digit “Lock Waiter Field" of 
the Lock Structure (A) is used as an array subscript 
into this table to Locate a new Reinstate List Entry. 
A sign and Base Indicant character of "C7" and six 
digits of the absolute address of this Reinstate List 
Entry are stored absolute memory tocation 24 - 31 
Cabsotute 1X3). 


2. Store the Released Lock Flag C03) into the 
Instruction Interrupt Cause Descriptor in absolute 
memory locations 32 - 33. 


3. Set the Comparison Flags to HIGH and cause an 

Interrupt procedure to be executed that stores the 

address of the next instruction to be executed in the 
Interrupt Frame. 7 | 
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20.6. LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 01 -— UNCONDITIONAL LOCK 


This variant competes. for the Lock specified by the. Lock 
Structure (A) and, if the lock its owned, causes an 
interrupt to the MCP Kernel. 


Read the Lock Structure (A) from memory. 


Compare the “Lock Number Field™ of the Lock Structure (A) 
. with the “MCP Canonical Lock Number" field, located in the 
..Retnstate List Entry for the current task. If the “Lock 
Nuaber Field” is tess than or equal to the “MCP Canonical. 
Lock Number” field, cause an Invatid Instruction fault 
CIEX = 06) and. terminate the instruction with no further 
action. — . 


Lf the Lock is available, store the current task niebéer (4 

digits), Located in absolute memory location 82, into the 
“Lock Owner Field” and store zeros into the “Lock Waiter 
_ Link Field™ of the Lock Structure CA) and execute the 

following procedure. a | 


T.. ‘Copy the contents of the “MCP Canonical Lock Number* 
field, located in the current Reinstate List Entry, 
into the “Lock Number Link Field" of the Lock 
Structure (A). 


2. Copy The contents of the “Lock Number Field" of the 
Lock Structure (A) into the “MCP Canonical Lock 
Number” fietd, located in the Reinstate List Entry 
for the current task. 


3. Set the Comparison Flags to SaUAE and terminate the 
instruction. 
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20.4 LOCK/UNLOCK ({LOK)/0P=60 (Continued) 


If the Lock is owned, execute the following procedure. 


1. Copy the “Lock Owner Fietd” of the Lock Structure (A) 
into the “Task Number Owning" field lLocatea in the 
Reinstate List Entry for the current task. 


2. Copy the “Lock Waiter Link Field” of the Lock 
Structure (A) into the “Next Task in List™ field 
located in the Reinstate List Entry for the current 
task. 


3. The four digit “tock Owner Field" of the Lock 
Structure (A) is used as an array subscript into the 
Reinstate List to Locate a new entry. A sign and 
Base Indicant character of "C7" -and six digits of the 
absolute address of this Reinstate List Entry. are 
stored absolute memory tlLocation 24 - 31 (absolute 
1x3). 


&. Store the current Task number, located at absolute 
- wpwemory Location 82, into the “tock Waiter Link Field” 
of the tock Structure (A). 


5. Store the Waiting Lock flag (01) into the "State 
Indicator" field located in the Reinstate List Entry 
for the current task. : 


6. Store the Failed Lock Flag (01) into the Instruction 
Interrupt Cause Descriptor in absolute memory 
Locations 32 - 33. 


7. Ignore the Trace Mode Bit. Even if in trace mode, do 
not perform a Trace Hardware Catt following this 
instruction. 


8. Set the Comparison Flags to LOW and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the current instruction . address in the Interrupt 
Frame. : 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 02 - CONDITIONAL LOCK 


This variant attempts to obtain the Lock a by the 
“Lock Structure ae 


If the Lock ts available, perform the following: 


1. Compare the "Lock Number Field" of the Lock Structure 
CA) with the. "MCP Canonical Lock Number™ field 
tocated tn the Reinstate List Entry for the current 

task. If the "Lock Number Field* is less than or 
equal to the “MCP Canonical Lock Number” field, cause 
an Invalid Instruction fault CIEX = 06) and terminate 
the instruction with no further action. 


2. If the “Lock Number Field" is greater than the “MCP 

Canonicat Lock Number, store the current. task number 

(4 digits), located in absolute memory tlLocation 82, 

into the “Lock Owner Field" and store zeros into the 
“Lock Watter Link Field" of the Lock Structure (A). 


3. Copy the contents of the “MCP Canonical Lock Number" 
field, located in the Reinstate List Entry for the 
current task, into the “Lock Number Link Field" of 
the Lock Structure (A). 


4. Copy the contents of the “Lock Number Field”. of the 
Lock Structure (A) into the “MCP Canonical Lock 
Number” field, located in the Reinstate List Entry 
for the current task. 


5. Set the Comparison Flags to EQUAL and terminate the 
instruction. 


If the Lock is owned: 


1. If the “tock Owner Field” equais the Task Number, set 
the Comparison. Flags to LOW and terminate the 
instruction with no further action. If the owner is 
not the current task, set the Comparison Flags to 
HIGH and terminate the instruction with no further 
action. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 04 - EVENT CAUSE 


This variant causes an Event and signals this fact to alt 
tasks that are waiting for this event. 


Read the Event Structure (A) from memory. If the “Event 
Designator Fietd" its not ecual to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. _ 


If the Event is in the Happened state, increment the 
"Event Count Fietd™ by one Cif it was originally at the 
maximum value for the container, set it to zero), set the 
Comparison Flags to Equat and terminate the instruction 
with no further action. 


If the Event is in the Not Happened state, increment the 
"Event Count Field” of the Event structure (A) by one Cif 
it was originally at the maximum value, set it to zero, 
and set the Event State field to the Happened State. 


Examine the "Event Waiter tink Field" of the Event 
Structure (A). If it is equal to zero, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action. 


If the “Event Waiter Link Fieid" is not equat to zero, 
execute the following procedure. 


1. The four digit “Event Waiter Link Field" of the Event 
Structure (A) is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and 
base indicant character of “C7" and six digits of the 
absolute address of this Reinstate List Entry- are 
stored at absolute memory Locations 24 - 31 (absolute 
: Ix3). . 


2. Store the Released Event Flag (04) into the 
Instruction Interrupt Descriptor in absolute menory 
locations 32 - 33. 


3. Set the Comparison Flags to HIGH and cause an 
Instruction Interrupt to the MCP Kernet that stores 
the address of the next instruction to be executed in 
the Interrupt Frame. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


= 05 - EVENT WAIT 


This variant will cause the current task to wait Cdce.. be 
suspended) until the specified event is caused, if it is 
currently in the Not Happened State. 


Read the Event Structure (A) from memory. If the “Event 

Oesignator Field” is not equal to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no FOrener action. ae 


If the sucht. is in ‘che Happened State: set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action. ; 


If the event is in the Not Happened State, execute the 
following procedure. rer 


tT. Copy the “Event Waiter Link Field” of the Event 

. Structure CA) into the "Next Task in List” field 

located in the Reinstate List Entry for the current 
task. 


2- Store the current Task nuaber, located at absolute 
memory tocation 82, into the “Event Waiter Link 
Field” of the Event Structure (A). 


3. Store the Waiting Event flag (02) into the “State 
Indicator® field located in ‘the Reinstate List Entry 
for the current task. 


4&4. Store a Failed Event flag (02) into the Instruction 
Interrupt Cause Descriptor in absolute memory 
Locations 32 - 33. 


sae Set the Comparison Flags to. Low and cause an 


Instruction Interrupt to the MCP Kernel that stores 
. the next instruction address in the Interrupt Frame. 
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20.4. LOCK/UNLOCK (C(LOK)/0P=60 (Continued) 


BF = 06 - EVENT RESET 


This variant resets the Happened State of the event to the 
Not Happened State. 


Read the Event Structure (A) from memory. If the “Event 
Designator Field” is not equal to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. 


If the event is in the Not Happened State, set the 
Comparison Flags to HIGH and terminate the instruction 
with no further action. 


If the event is in the Happened State, reset the “Event 
State Field" to the Not Happened State and store zeroes 
into the "Event Waiter Link Field" of the Event Structure 
(A). 


Set the Comparison Flags to EQUAL and terminate the 
instruction. | 


BF = 07 - EVENT TEST HAPPENED STATUS 
This variant tests whether or not an Event Happened. 


Read the Event Structure (A) from memory. If the “Event 
Designator Field” is not equal to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. 


If the event is in the Not Happened State, set the 
- Comparison Flags to HIGH and terminate the instruction 
with no further action. 


If the event is in the Happened State, set the Comparison 


Flags to EQUAL and terminate the instruction with no 
further action. 
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20.4 LOCK/UNLOCK (LOK) /OP=60 (Continued) 


BF = 08 - EVENT RESET AND WAIT 


This variant resets an Event Structure, to the Not Happened 
state and forces the current task to wait (e.g., become 
suspended) unit the event kas been caused. 


Read the Event Structure (A) from memory. If the “Event 
Designator fField™ is not equal to zero, cause an Invalid 
Instruction fault (CIEX = 06) and terminate the instruction 
with not further action. 


Reset the Event State Field to the Not Happened State, 
then execute the following procedure. 


1. Copy the "Event Waiter Link Field" of the Event 

; Structure (A) into the “Next Task In List® field 

docated in the Reinstate List Entry for the current 
task... 


2... Store the Current Task Number Located in the current 
Reinstate List Entry into the “Event Waiter Link 
Fieid™ of the Event Structure (A). 


3. Store the Waiting Event flag (02) into the “State 
Indicator" field tocated in the Reinstate List Entry 
for the current task. 


4. Store the Failed Event flag (02) into the Instruction 
Interrupt Cause Descriptor in absotute memory 
Locations 32 - 33. 


Se. Set the Comparison flags to “Low" and cause an 
-  Enstruction Interrupt - to the MCP Kernel that stores 
the next instruction address in the Interrupt Frame. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 C€Continued) 


BF = 09 - EVENT CAUSE AND RESET 


This variant causes an Event, allowing any tasks which 
were waiting for the event to continue processing, and 
leaves the Event Structure in the Not Happened state. 


Read the Event Structure (A) from memory. If the “Event 
Designator Field” is not equal to zero, cause an Invalid 
Instruction fault (IEX = 06) and terminate the instruction 
with no further action. 


Increment the “Event Count Field” by one. Reset the Event 
State Field to the Not Happened state. . : 


Examine the “Event Waiter Link Field" of .the Event 
Structure (A). If it is equal to zero, set the Comparison 
Flags to “Equal” and terminate the instruction with no 
further action. 


If the "Event Waiter Link Field" is not equal to zero, 
execute the following procedure. 


t.. The four-digit “Event Waiter Link Field” of the Event 
Structure (A) is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and base 
indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry are 
stored at absolute memory locations 24 - 31 Cabsolute 
1X3). 


Ze Store the Released Event flag (04) into the 
Instruction Interrupt Descriptor in absolute memory 
tocations 32 - 33. 


36 Set the Compariscn Flags to “High” and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the address of the next instruction to be executed to 
‘be saved in the Interrupt Frame. 
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20.5. INITIALIZE COCK /EVENT STRUCTURES. (ILS) /0P=69 
Format 
Pore nn few nn fom e— fo ow we ee fF of 
| op | AF J] BF ] A | B J 
$ ee me $ ewe $ eee fa wwe rw we few wnt 
OP = 69 


AF = Length of the A operand in digits. AF may be 

- . specified as. indirect or as a Literal. Value has to 
be 1, 4, or 6, otherwise an Invalid Instruction fault 
CITex = 20) will be caused. 


BF = Instruction Variant and may be indirect. 


Variant Function 
02 —~*~” Counted Wait 
peers tS | Create Lock 


~ go Create Event. 


ALL other BF vaiues are reserved and wili cause an 
Envalid Instruction fauit (IEX = 26) if used. 


A = Address of the initial state data for the Event/Lock 
being initialized or used. The address may be 
indexed, indirect, or extended. The final address 
controller must be UN or an Invalid Instruction fault 
will be caused (IEX = 03). If "BF" is O00, this is 
the address of a Boolean value which determines 
whether the Event Structure being created wilt 
inittally be in the Happened state or in the Not 
Happened state. If "BF" is 01, this is the address of 

the canonical number for the created Lock Structure. 
If “BF" is O2, this is the address of the count value 
to be used to determine whether to Wait or not. 
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20.5 INITIALIZE LOCK/EVENT STRUCTURES CILS)/0P=69 (Continued) 
8 = Address of the Event/Lock Structure being 


initialized. The address may be indexed, incirect, or 
extended. The final address controller must be UN or 
an Invalid © Instruction fault will be caused 
CIEX = O03). If “BF" is 00 or O2, this is the address 
of an Event Structure. If “BF” is 01, this is the 
address of a Lock Structure. 


Function 


= Geen ee-eeem an a 


This instruction creates and initializes a Lock Structure 
ocr an Event Structure in memory, or performs a counted 
wait on event. This instruction may only be executed in 
privileged mode. 
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20.5. INITIALIZE LOCK/EVENT STRUCTURES CILS)/0P=69 (Continued) 


BF = 00 - CREATE EVENT 


This: variant creates an Event Structure in either the 
Happened state or the Not Happened State. 


If the A Operand is non-zero (Boolean true), create an 

Event Structure at the B Address in the Happened state. If 

the A Operand is zero (Boolean false), create the Event 

Structure in the Not Happened state. ALi other fields in 

_ the event are cleared to zeroes and the comparison flags 
- Pemain unchanged... “ , 


BF = O01 - CREATE LOCK 


This variant creates a tock Structure in the available 
state with a canonical Lock Number as specified by the A 
Operand.. bog 


If the A Operand is zero, cause an Invalid Instruction 
fault CIEX = 06) ana terminate the instruction with no 
further action. If it contains undigits, cause an Invalid 
Instruction fault CIEX = 07) and terminate the instruction 
with no further action. : a 


. Create a Lock Structure in the processor-dependent 

_ available state, with the “Lock Number Fiela® set to the 
value provided by the A Operand and ail other fields 
cleared to zero. 


The comparison flags remain unchanged. 
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26.5 INITIALIZE LOCK/EVENT STRUCTURES (I1LS)/0P=69 (Continued) 
BF = 02 - COUNTED WAIT 


This variant uses the count provided by the A Operand as a 
Quard to. determine whether to perform the "Wait" function 
on the Event Structure described by the B Address. 


Read the Event Structure (B) from memory. If the “Event 
Designator Field" is not equat to zero, cause an Invalid 
Instruction fault (IEX = 06) and terminate the instruction 
with no further action. 


Read the 6-digit A Operand from memory. If the value of 
the A Operand is not equal to the “Event Count Field" in 
the Event Structure (8B), set the comparison flags to equal 
and terminate the instruction with no further action. 


If the value of the 6-digit A operand is equal to the 
“Event Count Field" in the Event Structure (8B), examine 
the processor-dependent state of the Event. If it is in 
the Happened state, set the comparison flags to EQUAL and 


terminate the instruction with no further action. If it 
is tn the Not Happened state, execute the following 
procedure. 


Pe Copy the “Event Waiter Link Field" of the Event 
Structure (A) into the "Next Task In List™ field 
located in the Reitnstate List Entry for the current 
task. 


2e Store the Current Task Number located in the current 
Reinstate List Entry into the “Event Waiter Link 
Fietd”" of the Event Structure (A). 


3. Store the Waiting Event flag (02) into the "State 
Indicator” fieid Located in the Reinstate List Entry 
for the current task. 


4. . Store a Failed Event flag (02) into the Instructicn 
Interrupt Cause Descriptor . in absolute memory 
Locations 32 - 33. 


5s Set the Comparison Flags to LOW and cause an 


Instruction Interrupt to the MCP Kernel that stores 
the next instruction address in the Interrupt Frame. 
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--Burroughs 


SP ED ED De IE CD EE ED DE ED EE EP Ee Oe Ee Eh EF > tn a SE EP EF SE OO OSES BPO S22 SS eo wes 


MOVE LOCK STRTUCTURES (MLS)/OP=6A 


Format 

Pew en fee we fo ww = fo ee wow oo fw ee + 
1 op | AF | BF f OA 1 B | 
$$ wmm nan $ ow wm nto we nf oe ee we we nn ft oo et 
OP = 6A 


AF = Unused and Reserved, but may be specified as an 
Indirect Field length. A Literal flag wilt cause an 
Invalid Instruction fauit CIEX = 21).- 


BF = Instruction Variant and may be indirect. 


Variant Function 
01 Move Lock Owner 
00 Move Event Count 


A = Address of the Lock Structure or Event Structure. 
Address may be indexed, indirect, or extended. The 
final address controller must be UN or an Invalid 
Instruction fault will be caused (IEX = 03). 


8 = Address of the receiving field for the information 
being moved from the Lock Structure/Event Structure. 
The address may be indexed, indirect, or extended. 
The final address controller must be UN or an Invalid 
Instruction fault will be caused (IEX = 03). 


Function 


This operator moves the specified piece of state from an 
Event Structure (BF = 00) or a Lock Structure (BF = 01) to 
an identically sized destination field. This instruction 
may only be executed in privileged mode. 
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2C.6 MOVE LOCK STRTUCTURES (MLS)/O0P=6A (Continued) 


BF = 00 ~ MOVE EVENT COUNT 


Read the Event Structure (A) from memory. If the “Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction falult C(IEX = 06) and terminate the 
instruction with no further action. 


If the "Event Count Field” contains undigits, cause an 
Invalid Instruction Fauit (CIEX = 07) and terminate the 
tnstruction with no further action. 


Move the 6 digit "Event Count field” from the Event 
Structure (A) to the’ 6 digit destination field specified 
by the B Address. 


BF = 01 — MOVE LOCK OWNER 


Read the Lock Structure €A) from memory. If the “Lock 
Number Field is equal to zero, cause an Invatid 
Enstruction fault CIEX = 06) and terminate the instruction 
with no further action. If the “Lock Number Fietd" 
contains undigits, cause an [Invalid Instruction Fault 
CIEX = 07) and terminate the instruction with no further 
action. 


If the "Lock Number Field" is not equal to zero or 
contains no undigits, move the 4 digit Lock Owner Field 
from the Lock Structure (A) to the 4 digit destination 
field specified by the B Address. 
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2C.7 WRITE HARDWARE REGISTERS CWHR)/OP=65 
Format 
Se ee a oes 
f op { AF | BF J A OF 
$ em wn Fee n= $e nf eo + 
OP = 65 


AF = Unused & reserved, © but may be specified as an 
..$ndirect field tength. A tliterai flag wilt cause an 
Invalid Instruction fault CIEX = 21). 


BF = Variant and may be specified as an indirect field 
length. The following variations may be specified by 
this. field after any Indirect Field Length has been 

- resolved: . 


BF = 00 REINSTATE LIST ADDRESS 


Use the "A" operand to locate the nine digit absolute 
memory address of the Reinstate List pointer. See 
Appendix A - Compatibility Notes (A.38). Recalculate 
any references tased on the Reinstate List pointer. 
See Appendix A - Compatibility Notes (€A.43). 


‘BF = 01 SNAP PICTURE ADDRESS 
Use the "A" operand to locate the nine digit absolute 


memory address of the Snap Picture. Snap Picture 
Enable will be set to “one”. 
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2C.7 WRITE HARDWARE REGISTERS CWHR)/OP=65 (Continued) 


BF = 02 MEMORY ERROR REPORT ADDRESS. 


Use the "A" operand to Locate the nine digit absolute 
memory address of the Memory Error Report. Memory 
Error Report Enable wili be set to a “one"™ and Memory 
Error Report Pending wiil be set to "zero". Different 
processors have different requirements for the Memory 
Error Report. See Appendix A - Compatibility Notes 
(A.31). 


BF = 03. MEMORY AREA STATUS TABLE ADDRESS 


Use the “A™ operand to tocate the nitne digit absolute 
memory address of the Memory Area Status Table. 
“Recalculate any references based on this pointer. 


OTHER BF VALUES 


The use of all other BF values is reserved and will 
cause an Invalid Instruction fault CIEX = 26). 


A = Address, in memory, of the data field. The address 
may. be indexed, indirect or extended. The final ~ 
address controller must equat UN or cause an Invalid 
Instruction fault CIEX = 03). 


If any of the address values contained in the “A" 
data field are invalid (Cundigits), cause an Address 
Error fault (AEX = 34). 
Note that certain task state is loaded by the processor 
when executing this instruction. See Section 4.1 for more 
details. . 


This instruction may only be executed in Privileged Mode. 
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20.8 SET MODE CSMF)/0P=47 
Forsat 


} op | AFBF | 
tet -- +--+ 
OP = 47 
_AFBF = Unused and ignored. 


Function - 


The Set Mode instruction performs no useful operation. 
See Appendix A - Compatibility Notes (A.24). 
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20.9 FAIL (BAD) /OP=AB - 

Format 

$ ee wn $m nf we ww fo em mown om + 

J} op | AF f BF J A J 

$m mmm $a ae fae $a en ee e+ + 

OP = AB 


AF = Unused and ignored. The literal and indirect field 
Length flags will be tgnored. 


BF = Unused and ignored. The indirect field length flag 
will be ignored. 


A = Unused and ignored. The indirect, extented and 
indexed flags wiii be ignored. 


- Function 


ap ED AED a SE EBD 


The Fait instruction causes an intentional ‘Invalid 
Instruction fault CIEX = 01). The instruction will not be 
examined for any invalid address constraints. 
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20.10. SYSTEM STATUS (SST)/0P=99 
Format 
a oe ee | 
for} AF | BF | A 1 
$e fe Fen pe eee wt 
op = 99 


AF = Unused and reserved. May be specified as an indirect 
now  FFeld length. $A Literal flag will cause an Invalid 
Instruction fault CIEX = 21). 


BF = Status Variant. May be specified as an indirect field 


Length. 
VARIANT ‘FUNCTION 
_.. 00 |. STATUS INDICATIORS 
Ot = S¥STEM I/D 


The use of all other BF valués is reserved and will 
cause an Invalid Instruction fault (IEX = 26). 


A. = Address of the Status data field. Address may be 

 ¥ndexed, indirect or extended. The finat address 

controller must equal UA or cause an Invalid 
Instruction fault (IEX = 03). 


Function 


The System Status instruction stores the number of bytes 
.of status, as specified below, into the specified memory 
Location (A). a 


This. instruction may only be executed in Privileged Mode. 
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20.10 SYSTEM STATUS (SST) /0P=99 (Continued) 


BF = 00 SYSTEM STATUS 


The System Status is stored in memory in the following 


format: 

INFORMATION —s BYTE: BIT 
Reserved (0) . 00 4-7 
Memory Error Report Status 00 3 
Reserved 00 a: 
Teaperature Warning Status 00 1 
Voltage Warning Status 00 0 
Machine Dependent Data 01-99 ALL * 


Note - The Lowest memory address = 00 
* See Appendix A.- Compatibility Notes CA40). 
BF = OT SYSTEM I/D 


The System 1/0 is stored in memory in the following 


format: 

: a” 3 
INFORMATION EBCDIC BYTES 
Processor Type 00-09 * 
Specification Level 10-19 * 
Shared System Number 20-21 
Multiple Processor Number 22-23 
Serial Number 24-33 * 
Memory Size 34-49 
Firmware Level 50-97 * 
Reserved (00 G0) 98-99 


Note - The Lowest memory address = 00 


* See Appendix A - Compatibility Notes (A.40). 
The Firmware Level fietd of the System I/8 must use the 


character "FF* to indicate the end of data within the 
fietd. 
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20.10-1% STATUS INDICATORS 


The Status Indicators are described in the fotlowing 
paragraphs. ; F 


MEMORY ERRER: REPORT STATUS: 


This bit is set to indicate that a Memory Error Report has 
been stored in memory at a Location that has been 
previously eens set. with a Write Hardware Register — 

Fastruct ton: or 65:3 BF = 02).. 


oo WoETAGe WARNING STATUS 


This bit tis set to indicate that the System input Voltage 
..is...less than a preset value. This condition does not 

cause a power-off cycle. This bit will be true as long as 
a7 She warning condition exists. 


TEMPERATURE WARNING STATUS 


_. This bit. is. set ‘to indicate that the System Temperature 

Was exceeded a preset value. This condition does not 

Cause: & power-off cycle. This bit will be true as long as 
. the warning condition exists. 
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21 STRING INSTRUCTIONS 


—- ae-ee-8P on an a ae wee wee ew we ee 


String instructions operate on large data fields that are 
described by string descriptors that are found in memory 
at the Locations specified by the “A*® and “8" instruction 
addresses. od nae 


The format of the string descriptor is as follows: 


INFORMATION J DIGITS 
. Reserved. np, & _ 00-01 
Environment Number 02-07 
. Memory Area Number . 08-09 
String Begin Address (SBA) 10-15 
String End Address | CSEA) 16-21 
Container Begin Address (CBA) 22-27 
. Container End. Address (CEA) 28-33 


Note: - the towest memory address = 00 


The 4" bit of the most significant digit of the 
- imstruction field Length CAF/BF) contains the Memory Area 
Variant... | 


If the Memory Area Variant is not. set, then the 

.. Environment Number and the Memory Area Number contained in 

' the string descriptor must be resolved to point to the 
setected Memory Area Table entry. ; 


If the Memory Area Variant is set, then the addresses 
contained within the string descriptor are relative to the 
base of the same Memory Area that is specified for the 
address of the string descrirtor.. . 


Lf the. first digit of the Environment Number is equal to a 
"DD" or iif the Environment Number ts equal to "0" and the 
processor is not in Privileged Mode, cause an Invalid 
Enstruction fault CIEX = 32) and terminate the instruction 
with no further action. Otherwise, resolve the Memory 
Area Table entry pointed to by the Environment Number and 


Memory Area Number in the string descriptor. 
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21 STRING INSTRUCTIONS (Continued) 


7 OP ap SS an Oe OD COE. @ OD Oe Oe ow 


If the resolved MAT entry type digit indicates an 
Original entry, use the SBase and Limit addresses 
contained in the entry to locate the string. 


If the resolved MAT entry type digit indicates an 
Unused entry, cause an Address Error CAEX = 50) fault 
that will store the instruction address of the String 
instruction in the resudtant Hardware Call procedure 
and terminate the instruction with no further action. 


If the resolved MAT entry type digit indicates a 
Memory Area Fault entry, cause a Hard Memory Area 
Fault that will store the address of the next 
instruction to be executed in the resultant Hardware 
Call procedure. The Environment Number, Memory Area 
Number, and Task Number that point to this Memory 
Area Table entry will be stored as stack parameters 
in the resultant Hardware Cail procedure. 


‘This procedure is repeated for each of the operands. 


STRING - The six digit address, relative to the 

BEGIN. specified memory area, of the first digit of the 
ADDRESS | string. | 

STRING - The six digit address, relative to the 

END specified memory area, of the first digit beyond . 
ADDRESS the end of the string. 
CONTAINER - The six digit address, relative to the specified 
BEGIN . memory area, of the area allocated to contain 
ADDRESS the specified string. | 
CONTAINER - The six digit address, relative to the specified 
END memory area, of the first digit beyond the area 


ADDRESS allocated to contain the specified string. 
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27.1 MOVE STRING (MVS)/0P=A0 

Format 

ee a ae $a een nee + 

1 oF { AF | BF | A { B |. 

fm fmm fem en penne men n fen + 

OP = AQ 

= Source field varéant. AF may be indirect but a 


AF 


CIEX 


literal flag will cause an Invalid Instruction fault 


= 21). 


_ The teast significant digit is the Update Variant. A 


_vwatlue 


of "0" indicates that no Update should take 


-place. A value of "1" indicates that an update of 


the 


source string begin adaress should take place. 


The use of ail other AFL values is reserved and will 
cause an Invalid Instruction fauit CIEX = 25). 


The . 


most significant digit is the Memory Area 


Vartant. A value of “0” indicates that the Memory 


Area 


specified by the Environment Number and the 


Memory Area Number contained in the source string 
descriptor CA) is to be used for the addresses 
contained within the source string descriptor. A 
value of "4" indicates that the Memory Area specified 


for 


the source string descriptor (A) is to be used 


for the addresses contained within the source string 
descriptor. The use of alt other AFM values is 
reserved and will cause an Invalid Instruction fault 


CIEX 


= 25). 
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24.T MOVE STRING (MVS) /0P=AO. CCont inued?) 


BF = Destination field variant. BF may be indirect. 


The two iteast significant bits of the aost 
Significant digit of BF contain the Substring Select 
—waertant and are coded to select a substring from the 

destination string. The possible selections are: 


SUBS STRING. RANGE e 3 tae tae VALUE 


oGantatner Begin : => Container End 3 
“os Reserved 0... See enema” 
String End => Container End 1 
String Begin => String End 0 


The "4" bit of the most significant digit .of BF is 
_ the Memory Area Variant. If the variant is equal to 
 @0%, the Memory Area specifiea by the Environment 
Number and the Memory Area Number contained in the 
destination string descriptor (8). is to be used for 
the addresses contained within the destination string 
descriptor. If the variant is equat to “1t", the 
- femory Area specified for the destination string 
_-.@esertptor (8B) is to be used for the addresses 
contained. within the destination string descriptor. 


The least significant digit of B8F is the Update 

- Vartant. A value of "0" indicates that no update of 
the destination string begin address should take 
place.. A value of “1" indicates that an update 
should take place. 


.. . The use of all other BF values is reserved and will 
cog cause an srmer te: Instruction fault CIEX = eats 
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274.1 MOVE STRING (MVS)/0P=A0 (Cont inued) 


A = Address of the source string descriptor. Address may 
be indexed, indirect. or extended. The finai address 
controller must specify UN or cause an Invalid 
Instruction fault (CIEX = 03). 


B = Address of the destination string descriptor. 
Address may be indexed, indirect or extended. The 
final address controller specifies the padding 

. Martant as follows: 


So. PAODING VARIANT | ss B=CONTROLLER 


Pad with zero CG CUN) 
a-o--.No padding. : : 1 (SN) 


Pad with blank (40) 2 CUA) 
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627.1 MOVE STRING (MVS) /0P=AO CContinued) 
Function 


= an ean a a aD 


The Move String instruction will move the string begin to 
string end substring from a tocation specified by the 
source string descriptor (A) to a location specified by 
the destination string descriptor (8) and the string 
select variant (BF). If padding is required in the 
destination, it witl be specified by the Padding variant 

- (BC). Data will not be read from a string end address or 

< written into the string end address or the container end 
address. 


if the source substring begin address is greater than the 
source substring end acdress, cause an Address Error fault 
CAEX = O1) and terminate the instruction with no further 
action. . , —- 


-If the destination substring begin address is greater than 
. the destination suber ns end address, cause an Address 
— €reor fauit (AEX Qt) and terminate the instruction with 
; no further ace tone 


If the Update bit in “mage is ; equal ‘to a “zero” - the source 
string descriptor will not be changed. 


If the Update bit in “AF" is equal to a "one", the String 
Begin Address in the source string descriptor is set to 
point to one digit beyond the last digit moved. 


If the Update bit in "BF™ is equat to a “zero”, the 
. destination string descriptor will not be changed. 


o. If the Update bit in "BF" ts equal to a "one", the String 
fad Address tin the destination string descriptor is set to 
point to one digit beyond the Last digit written. 


- .Ef the Update bit in “BF® is equal to a “one™ and the 
Sub-string Select bits are equai to "3" (CBA => CEA), the 
String Begin Address in the destination string descriptor 

is set to the same value as the Container Begin Address. 
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21.1 MOVE STRING (MVS) /CP=A0 (Continued) 


EQUAL LENGTHS 


If the source and destination Lengths are equal the source 
substring will be moved to the destination substring and 
the Comparison Flags will be set to EQUAL. 


SOURCE LONGER THAN DESTINATION 


‘If the source length is longer than the destination 
length, then a Length corresponding to the destination 

_tength will be moved from the left justified source 
substring to the destination substring and the Comparison 
Flags will be set to HIGH. 


SOURCE SHORTER THAN DESTINATION 


If the source Length is shorter than the destination 
Length, then a length corresponding to the source length 
will be moved from the source substring to the left 
justified destination substring. The “B" address 
controller bits will determine if padding is required and 
what type of padding is required. 


If the "B“ address controller is equal to "1", then no 
padding takes place and the Comparison Flags are set to 
LOW. 


If the "8" address controller is equal to "0", then the 
remaining digits in the destination string are padded with 
zeros and the Comparison Flags are set to EQUAL. 


If the “B" address controller is equal to "2", then the 
remaining digits in the destination string are padded with 
blanks (40) and the Comparison Flags are set to EQUAL. If 
there are an odd number of digits remaining in the 
destination string, cause an Invalid Instruction fault 
CIEX = 07) and termirate the instruction without updating 
the pointers. —— 
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27.7  - MOVE STRING. (MVS) /0P=A0 (Continued ): 


Nudl. Strings 


If the source string ts a null (CSBA=BEA), then the 
..destination field  wttlt be filled with the padding 
character specified by the “B" address controller. If the 
destination string is a null, the Comparison Flags will be 
.-$et HIGH and the instruction will terminate with no 
ees further action. If both the source string and the 
-. - destination string are null, the Comparison Flags will be 
J get to EQUAL. and the tnstruction will terminate with no 
further action. 


- Overlap 


0p eva aa on 


Ce ee and descriptors that occupy any of the 
‘Same memory tLocations will produce unspecified results 
that may vary: from ‘processor model to processor model. 


- “partiat avertapping | “string ‘containers. watt produce 
- gaspecified results that may vary from processor model to 
processor modet. ee : ahs 


Partial Re ape wilt Sake ae unspecified 
—. results that may vary Loe eee model to processor 
model. oy A in eee > 


yecal sueetan at ‘string containers is permitted. 


Totat overlap of descriptors (A = B) is permitted. The 
: hardware is restricted to not update the source. descriptor 
a hetore the Gere enter descriptor has been acquired.. 


A Baptist overtec. oF  eubetetnas. wiht peaduce unspecified 
results unless the destination substring select bits equal 
"3" (CCBA => CEA) and the descriptors totally overtap 
a fA. =-BY, in which. case the string is normalized by moving 

the string to the left and filling the container with the 
padding characters specified by - the “B" address 
controller... eae 
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21.2 COMPARE STRING (CPS) /0P=AT 

Format 

fae wae $m wn f oe wee $a ew wo enw ete See a 

{ op | AF | BF f- A | B | 

$e ee $e ee oe fee oe fe on we oe we fo ew ee} 

OP = Ai 


Af = A Memory Area Vartant. AF may be indirect but a 
- titeral fiag wilt cause an Invalid Instruction fault 
CIEX = 21). The most significant digit is the Memory 
Area Variant. A value of "0" indicates that the 
Memory Area specified by the Environment Number = and 
the Memory Area Number contained in the first string 
descriptor (A) is to be used for the addresses 
contained within the first string descriptor. A 
value of "4" indicates that the Memory Area specified 
for the first string descriptor (A) is to be used for 
the addresses contained within the first string 
descriptor... The use of ali other AF values is 
reserved and will cause an Invalid Instruction fault 
CIEX = 25). 


BF = B Memory Area Variant. BF may be indirect. The most 
significant digit is the Memory Area Variant. A 
value of "0" indicates that the Memory Area specified 
by the Environment Number and the Memory Area Number 
contained in the second string descriptor (B) is to 
be used for the addresses contained within the second 
string descriptor. <A value of "4" indicates that the 
Memory Area specified. for the second string 
descriptor (8) is to be used for the addresses 
contained within the second string descriptor. The 
use of alt other BF values is reserved and wiill cause 
an Invalid Instruction fault CIEX = 26). 
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27.2 COMPARE STRING (CPS)/OP=A1 CContinued) 


A = Address of the first string descriptor. Address may 
be indexed, indirect or extended. The final address 
controtler must specify UN or cause an Invalid 
Instruction fault (IEX = 03). 


B = Address of the seccnd string descriptor. Address may 
be indexed, indirect or extended. The final address 
controller specifies the padding variant as follows: 


PADDING VARIANT > - B=CONTROLLER 
“Pad with zero - | a QO (UN) 
No padding 1 (SN) 
. Pad with blank (40) . . 2 (UA) 
Function 


s a> ana Ge Ge 4D aw 


The Compare String tnstruction wittl compare the binary 
.. walues..of the substring defined by the String Begin and 
= €nd Addresses specified by the “A™ string descriptor to 
the substring defined by the String Segin and End. 

. Addresses specified by the “B" string descriptor and set 
the Comparison Flags EQUAL if the strings are identical, 

HIGH if the “A“ string is of greater value than the "“B* 

string, and LOW if the “A" string is of lesser value than 
the “B” string. No compare will take place on the data 

Located at the string end .address.. 
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21.2 COMPARE STRING. (CPS)/O0P=A1 (Continued) 


If a String Begin Address is greater than the String End 
Address, cause an Address eError fault. CAEX = 01) and 
terminate the instruction with no further action. 


The comparison of two null strings (strings of zero 
length) will cause the Comparison Flags to be set to 
EQUAL. 


If the source and destination lengths are equal the 
strings will be compared and the Comparison Flags will be 


If the Lengths are unequal, the comparison will be 
dependent on the value of the "B" address controlter. 


if the "B" address controller is equal to “1%, the Longer 

e string wilt be compared to the shorter string for the 
Length of the shorter string only. However, for this case 
of no padding, comparison with a null string will aiways 
set the Comparison Flags EQUAL. 


If the “B" address controller is equal to "0", the tonger 
string will be compared to. the shorter string for the 
length of the shorter string then the remainder of the 
longer string will be compared against zeros. (For 
comparison with a null string, the non-null string will be 
compared entirely against zeroes.) 


If the "B" address controller is equal to "2", the longer 
string will be compared to the shorter string for the 
Length of the shorter string then the remainder of the 
longer string will be compareac against blank (40) 
characters. (For comparison with a null string, the 
non-null string will be compared entirely against blank 
characters.) " . 


Overlap 


Partial overlapping descriptors will produce unspecified 
results that may vary from processor model to processor 
model. 
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21.3 HASH STRING CHSHJ/OP=A2 

Format 

Free pee a fee nn fo eee ewan fee enn y 

fon F AF f BFE . A. SF B I 

mn a fans = $e = $= 

QP = A2 


os AF = A Memory Area Variant. AF may be indirect but a 
US ose btterat flag witl cause an Invalid Instruction fault 
CIEX = 21). A vatue of "00" tndicates that the 

Memory Area specified by the Environment Number and 

- the Memory Area Number contained in the source string 
descriptor (A) is to be used for the addresses 

. contained within the source string descriptor. A 
—watlue of "40" indicates. that. the Memory Area 
specified for the source string descriptor (A) is . to 

. be used for the addresses contained within the source 

a... String. descriptor. The use of all other Af values is 

- weserved and will cause an Invalid Instruction fault 

Ae pace = 25). 


BF = bength: of the “ge field. A value of "00" is equal to 
a length of 100 digits. 8F may be indirect. 


_W = Address of the source string descriptor. Address. may 

be. tndexed, indirect or extended. The final address 
controller aust specify UN or cause an Invalid 
Instruction fault CIEex = 03). 


B = Address of the destination hash key field. Address. 

. «,@ay be. indexed, indirect or extended. The final 

address controller must specify UN or cause an 
~-Invalid Instruction fault CIEX = 03). 
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2T.3. HASH STRING CHSH)/OP=A2 CContinued) 
Function 


a a: 


The Hash String instruction wilt produce a hash key of 
"BF". digits based on the string defined by the String 
Begin and End Addresses specified by the "A" string 
descriptor and store the key in the memory Location 
specified by the “B® address. Nat 


‘Ef the String Begin Address is greater than the String End 
. Address, cause an Address Error fautt CAEX = Q1) and 
terminate the instruction with no further action. 


_If the Length of tke source string is less than the length 
of the destination field (BF), the data from the source 

$string wilt be moved to the destination data field and the 
remaining destination data field wiil be filled with 
trailing zeros. 


ooo, If the Length of the source string is equal to the length 
“ef the destination field (BF), the data from the source 
7" string wilt be moved to the destination data field and the 
ol. tnstruction will terminate with no further action. 
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21.35 HASH STRING CHSH) /O0P=A2 (Continued) 


The hashing algorithm requires that successive "BF* 
-amounts of the specified string are Exclusive OR‘ed and 
the result stored in =memory.. The following steps 
itlustrate one method of performing thts oer ne 


1. “Using the String Begin Adéress.. as the source address, 
aove “BF” digits from the a to the “B" field in 
. memory... J 
ey te: ‘Increment the source address by “BEM .. 


i oe peptoEn an Exclusive: OR of "gRn digits specified by 
the source address and the “B" field in emery: 


4. Store the result in the "B". field in nencry- 
| eG ep hepee ene the source addceas by "BF" and repeat Steps 
3 - 5 until the difference between the source address 
and the aeerag End Address. is. zero or less than “BF. 


Se! ‘the difference is zero “the instruction is 
comp tste= wees 7 


If the difference is “tess than "BE", ‘then perform the 
next Exclusive OR with only the ditference amount. 
Store the result in the "6" field in memory Leaving 
the remainder of the "8" field as it was previously 
and terminate the instruction. : 7 


Overlap . 


Any overlap. of the “Be operand with the descedoter or the 
» String presuce unspecified results. wcll 
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22 RESERVED MEMORY 
2221 KERNEL DATA AREA 


The following areas of absolute memory are reserved for 
the purposes indicated. . 


Absolute 


Memory Address 


00-39. 
00-07 
08-15 
16-23 
24-31 
2t-22 


120-1731 | 


1640-1651 
8000-8039 


Purpose 


Indirect Fietd Length 

Undefined 

Index Register One (IX1) 

Index Register Two (1x2) 

Index Register Three (CIX3) 

Interrupts Occured Code 

Instruction Interrupt Cause Descriptor 

MCP Kernel Request Code 

SCAN Result Storage 

Kernel Stack Pointer 

Breakpoint Pattern for Kernel 

HALT Execution Digit 

Internal 1/0 Mask 

Unused 

R/D Storage Area 

Current Task Number 

Reserved 

Kernel Interrupt Branch Address 

Channel "CO" Result Descriptor 
and Link 

Channel “01° Resuit Descriptor 
and Link 


Channet "77" Result Descriptor 
and Link _ 
MCP Kernel Request Data 
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Figure 20-1 Channel Format - 


gg a ee 
{01 [02]03}04j05 1061/07 108)091101111712173114915 [16]17118119] 26] 
Pe ee eee ee ee eee Donen Deen Set ee i ee ee ee ee ee oe oe 


[enn R1 Denn > | Kee LINK =—> | <-—= R/D--—> 1 < << MCP US AGE------>]| 


Memory address for channet "nn™ Result Descriptor and Link equals: 


.. 20 % Channel "nna" + 100. 
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2222 RESERVED MEMORY RELATIVE TO ThE MCP DATA AREA 


Each task. has the following areas of its MCP Data Area 
(Environment #0, Memory Area #0) reserved for the ourrose 
indicated. 


Relative 
Memory Address Purpose 
= 00-39 Indirect Field Length 
. G8=t5 - Index Register One CIXT) 
16-23 Index Register Two CIX2) 
24-31 Endex Register Three (1X3) 
. 38-39 SCAN Result Storage 
40-45 Stack Pointer 
46-47 . Breakpoint Bit Pattern 
-. 48-49 Edit Table Entry 0 
50-51 Edit Table Entry 1 
§2-53 Edit Table Entry 2 
igen DS 29 " Edit Table Entry 3 
56-57 - Ed#t Table Entry 4 
~ 58-59 | , Edit Table Entry 5 
60-61 - Edit Table Entry 6 
62-63 Edit Table Entry 7 
64-65 Trap Enable CFF) 
66-71 . . Trap Address 
72-81 R/D Storage Area 
82-85 Task Number 
| 86 Reserved 
87-92 Hyper Call Function Table Pointer 
93 Reserved . 


94-99 Hyper Cail Function. Table Limit 
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APPENDIX A - COMPATIBILITY NOTES 


INTRODUCTION 


Ve a ee a om eeeen-oP on oe 


. Fhe main. body of this specification describes the machine 
independent behavior of a family of computers built with 
the V-Series operating system architecture. All «members 
of the family exhibit the operational characteristics 

_ described in the main body. Previously supported user 

- programs are still supported by this architecure, however, 

alt of the prior privileged instructions have been changed 
or modified so that only a V-Series operating system may 
be executed with the describle instructions. 


The purpose of this appendix is to describe and contrast 
the machine dependent behavior of various medium systems 
processors as applied to the specified instructions. 


Notes In the descriptions that follow, the phrase 
--- o-e-“pesults.. are . unpredictable" means. that the 
-- Jnstruction may not get the same results from 
execution to execution due to the paraliel access 
bidding by multiple requesters, the fact that input 
operands may not be fully buffered before writing, 
and the requirement that in some cases multiple 
-memory modules must be available for a read. 


A.01 RELATED SPECIFICATIONS 


V3. - a8 . . . 
PS F994& 2382 lat -¥300 System 
oe oo SOS 1987 T193 | . M300 Architecture 
soto 2 EDS 1983 6915  o..... .. W300 IOP | 


EDS 1990 9431. V300 SNAP 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


"Use of SN data types or mixed UA, UN data types may 
produce incompatible results." 


B4800 - Mixed UN, UA data tyges: 


Each digit of UN field is appended to a zero digit 
to produce a character of the form Od which is 
compared against the other operand’s character. 


SN data types 


The 84800 treats this exactly as if it were UN 
(eg. 7 SN is treated as if 7 UN). 


82900 - Both operand data types must be the same, or else 
B3900 it is treated as an Invalid Instruction. SN is 
. _ treated as UN. 


 Bp4900 - If the data types are not both UA or both UN, 
execution of the instruction results in a 8CT to 
94 with Invalid Instruction set in the processor 
R/O. 


v3 - If the data types are not both UA or both UN, 
execution of the instruction results in a Hardware 
Call procedure with an Invalid Instruction fault 
CIEx = 03). 
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APPENDIX A ~— COMPATIBILITY NOTES. (Continued) 


"When the "A™ ana "8" controllers indicate UA data, the 
field Lengths are equal (CAF=BF), and the final “B" address 
is within the "A™ data field Caddress "A" to "AM" + 2 x 

KE), the source data field between the "A" and “B" address 

A ie be repeated throughout wie destination field.” 


LES Gases. of lover taopinc. "A" and ego, “other than. described 
above, may produce incompatible results.” 


B4800° = UN-UN or SN-SNe. 


Source data between "A" and "8° addresses will be 
~- pepltcated in “B". © Rules for padding or 
truncation remain the same. . 


oo MASUR 


ue doce: not have to “equat BF ace replication. 
Mixed data: tropes cause Geusual peeutes. 


82900 - In all. cases, other than the one described, no. 
83900 replication witl take place. The result field 
wilt contain the same data as if there were 

-. no overlap. é 


B4900_ - Same as 82900/83900 except that partial 

v3 overlapping the literal field will cause the 

ooo pesult fteld toa contain rhe Same data as if there 
eres no: overlaps 


yes we OSE oe SRA ee tle Sean. ee RL a Hecdiae eine te RS 
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APPENDIX A = COMPATIBILITY NOTES (Continued) 


A04 ANN 


A.06.T "Cases of overlapping “A™ and “B", other than described 
: above, may produce incompatible results.” 


B48 00 —- UN-UN, SN-SN or UA-UASs 


Source data between ye ‘and ag addresses. will be 
. replicated tn “Bp™. Rules for padding or 
. 1... teuncation remain the same. x | 


Mixed data types cause unusual results. 


82900 - In all cases, other than the one described, no 
- 83900 replication wilt take place. The result field 
..B4900. wll contain the same data as if.there were no 
v3 overlap. 


K.04.2 “Move Numeric UA-UA and UA-UN cause incompatible result in 
> the final comparison ytegee=: | 


B4800 © - UA-UA, ‘UAH -UN 
84900 
V3 ; — se ease | 
oo UU EF the interpreted value of the source data is 
-. zero, the comparison flags will be set to EQUAL, 
otherwise the comparison flags will be set to HIGH 
if the first digit of the source data is 
interpreted as positive or the comparison flags 
o., See witt be set to LOW if the source data is 
RES Bane 8 interpreted as. Reset iyee re 


UA-UA, UA-UN- 


ays If the interpreted value of the source data is 
lowe Get BORO, the comparison flags will be set to EQUAL, 
oe Sr otherwise the comparison flags will be set HIGH. 
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APPENDIX A — COMPATIBILITY NOTES (Continued) 


A.05 BZT, BOT 
“Use of SN data type may produce incompatible results. 
84800 - Treats all non-UA data types as UN. 


B2900 - An SN. data type will result in an Invalid 
- B3900 PusrCee rion 


Papin | 
V3 - ae “SN sue yee! wilt” cause an ‘Invalid 
Instruction fault (IEX = 03). 
AW06 - LSS, EQL, LEQ, GTR, NEG, GEQ, NUL, GIN 
"Use of branch prediction op codes may result in 


tncompatible behavior." 
B4900 - Employs a branch prediction scheme whereby 


Lc _ vVartous op. codes indicate the most prepabre 
Chee branch path. . , 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


Branch Equivalent | Predicted 
Prediction Branch Branch 
Op. . Op Path 
21 a  . 2418S) Not taken (last time not taken) 
22 22cEaL) Not taken (last time not taken) 
23 ‘23CLEQ) Not taken (last time not taken) 
24  24EGTRE Not taken (last time not taken) 
25 25(NEQ) Not taken (Last time not taken) 
26 26(GEQ) Not taken (last time not taken) 
2A 2ACNUL) Not taken (last time not taken) 
28 . 2B(GTN) Not taken (last time not taken) 
BT. 271¢LSs) Not taken (last time taken) 
B2 22cCEaQL) Not taken (last time taken) 
B3 23(LEQ) Not taken (last time taken) 
Ba, «24 C6TR) Not taken (last time taken) 
B5 ~250NEQ) Not taken (last time taken) 
B6 (26CGEQ)-: Not taken (last time taken) 
BA | Ss . 2ACNUL) Not taken (last time taken) 
88 ‘ 2B(GTN) Not taken (last time taken) 
£1. 21(LSS) Taken (last time not taken) 
E2 22ceat) Taken (last time not taken) 
E3 23( LEQ) Taken (last time not taken) 
E4 24(6TR) Taken (Last time not taken) 
E5 25{NEQ) Taken (last time not taken) 
E6 26(GEQ) Taken (last time not taken) 
EA 2ACNUL) Taken (last time not taken) 
EB . . 2B¢G6TN) Taken (last time not taken) 
F1 . 24CLS8s) Taken (last time taken) 
F2 22ceE aL) Taken (last time taken) 
F3 23(LEQ) Taken (last time taken) 
Fa | . 24(6TR) Taken (last time taken) 
FS 25(NEQ) Taken (last time taken) 
F6 26(GEQ) Taken (last time taken) 
FA Z2ACNUL) Taken (last time taken) 
FB 2BC(GTN) Taken (last time taken) 
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APPENDIX A-—- COMPATIBILITY NOTES (Continued) 
A.C7 = VW, MVC 


A.07.1 mit AF indicates literal, the results may be 
. . $ncompatible.” . 


 B4800 - Since the field Length is AFBF, the normal Literal 

ow. eode. Ceeg. “"A6") would indicate a Literal of over 
600 digits starting at the instruction's 
os feesy Ulable.. ee a Oa Cee ete oe 


62900 - Results in an Address Error. 


84900 - Results in an Invalid Instruction. 
V3 = Causes an ‘Invalid Instruction fault CIEX = 21). 


A072 "Use of -non-Mod & oat addresses may produce 
_ $ncompatibte results.” : eae ee aa 


- p4ég0c = Qecults: in an Address erron: 


B2900 - No mod restrictions on “A™ or “B"™. 
83900. Bat Aclnunhites idence eee Sati | 

~ 64900. 

MB. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


A-08 INC, DEC 


"Partial overlap of "A™ or. "B* may produce imcompatible 
results.” 


B4800 - Results are consistent but undefined. 


82900 - There are no overlap restrictions. The correct 
'. 83900 result will be stored tn the "8" fieid. 


B4900 —- If both the “"A™ and "“B™ operands are less than or 

a equal to 10 digits long, the correct answer will 

be stored in the result field. If either "A" or 

“B* operands are greater than 10 digits long and 

9f the “A" address equals the "B" address and 

' thetr data types are aiso the same, the correct 

result wilt be stored regardiess of the values for 

. AF and BF. In alt other cases, the results are 
undefined. . 


K.09 ADD, SUB 


“Partial overlap of “A" or "B" with "CC" =may produce 
imcompatible results.” 


84800 — Results are undefined. 


B2900 - Since there are no overlap restrictions, the 
. 83900 correct result will be stored in the "C" field. 


84900 - If both the “A” and “B” operands are Less than or 

on < ee equal to 10 digits tong, the correct. answer will 
be stored in the result field. If either "A" or 
"B" operands are greater than 10 digits long and 
if the “AW or “B" address equats the “C" address 
and the respective data types are also the same, 
the correct result will be storeaq regardless of 
the values for AF and BF. In atl other cases, the 
results are undefined. 
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APPENDIX A — COMPATIBILITY NOTES (Continued) 


Ac10 so MPY 


“Partial overlap of "A" or “B" with "C* may produce 
 Fmcompatible results." 


B4800. - Results are consistent but undefined. 


82900 — Since there are no overlap restrictions, the 
B3900 correct resutit will be stored in the “C" field. 


84900 - If both the “"A™ and “B" operands are less than or 
v3. equal to 10 digits long, the correct answer will 
- be stored in the result field. If either "A" or . 

“8° operands are greater than 10 digits long and 
if the "A" or “B" address. equals the "CC" address 
and the respective data types are also the same, 
the correct result will be stored regardless of 
the values for AF and BF. In ali other cases, the 
results are undefined. 
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APPENDIX A —- COMPATIBILITY NOTES (Cont inued) 


Aw71 ANO, ORR, NOT 


A-11.1 "If the data types are not all UA and not atl UN, 
incompatible results may be produced.” 


-B4800 


Mixed data types produce irregular results. For 
example, UN-UN-UA case results in characters whose 
zone digits are zero. In the UN-UA-UN case, the 
least. stgnificant digit of each "8" field 
character is ignored. 


82900 The “AW data type is used for all three fietds 
B3900 C"B" and "CC" data types are ignored). 


B4900 Results in an Invalid Instruction. 


“Vi - Cause an Invalid Instruction fauit (CIEX 03). 


A.tT.2 “Partial overlap of ot yee. or “Be with "C* may produce 
é incompatible results". 


B4800 - Results are produced from previous intermediate 
results. 


B2900 - There are no “evertap restrictions. The correct 
83900 result will be stored in the “C" field. 


B4900 - If both the "A" and “B" operands are Less than 
V3 or equal to 10 digits tong, the correct answer 
will be stored in the result field. If either “A” 
or "B" operands are greater than 10 digits Long 
and if the “A™ or “B" address equais the “C* 
. address and the respective data types are also the 
Same, the correct result will be stored regardless 
of the values for AF and BF. In ali other cases, 
the results are undefined. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


fwmwew en we ww ewe ewwow 


6. hes | 3 
BURRCUGHS. CORPORATION fam ee ee a a ee ane ne wet 1997 5390 - 
YSTEM DEVELOPMENT GROUP |. 
ASADENA PLANT  f Ww SERIES. INSTRUCTION SET 
$wewe 6 oe ee ew ow ow ow we we we won en ww we wen eon 


Seer at CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 388 


APPENDIX A —- COMPATIBILITY NOTES (Continued) 


An12 SEA 


"En each type of search, if the “B® field entry being 
compared to the key overlaps with the "C" address 
Location, Encospetiere results may be ereduceds? 


B4800 = Search for. Equat. 
84900 . Ave, ; Ree 
BR ws. The | over Uucoing "ee field entry ts always 
considered Not. equal to the key. ; 


Search for Low.or Lowest. 


Qnty. those units of the "B" field entry up to. the 
"C* address are compared against a corresponding 
number of units of the "A" field key. 


B29C0 - If the "B" field overlaps the “C"™ address and it 

83900 itis the first comparison (i.e, starting bad = 

soe a address), then the fuil “B" fietd is compared. If 
the “8" field overlaps the “C" address and it is 
not the first comparison, no comparison is 
performed and this “B” field entry is considered 
not equal to the key. . 
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APPENOIX A — COMPATIBILITY NOTES (Continued) 


ATS EDT 


A135 .1 "Use of an SN data type for the "CC" field may produce 
incompatibie results." 


84800 - SN is treated as if the C controller specified UN. 
_.. B2900 - SN dats type in the € address controller sets 
~ . 83900 Envatid Instruction. 
B4900 


v3 - SN data type in the C. address controller causes an 
Invalid Instruction. fault C(CIEX = 03). 


Aw173.2 Use of undigits A-F. for "M" or values for “Av™ not 
specified may produce incompatible results." 


: 84800 - Results are undefined ead may go undetected. 


82900 - Results: in an Invatid Instruction. ‘A partial result 
B3900 may have been stored in the “C™ field. 


84900 

V3 - Causes an Invalid Instruction fault (IEX = 07). A 
partial result may have been stored in the “C* 
field. 


A.13.3 “eeuertae ot "A", “B", or "CC" fields in any manner may 
produce inconpatible results." 


. p2900 - Total overlap of "A" and "C* fields wilt produce 
tls £3900 expected results. Any other form of overtap 
Bele nay a a  PROduces undefined results... 


B4800 - If "A™ address = “C™” address, the “A™ and “C* data 
. B4900 types are the same, and the edit operators in the 
V3 "B" field consist of any subset of Move Suppress, 
Move Digits, and Move Characters, the results are 
the same as the 62900/3900. ALL other cases 

produce undefined results. 
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APPENDIX A ~ COMPATIBILITY NOTES (Continued) 


A114 TRN 


Ael4et "If AF indicates literal, incompatible results may be 
produced.” : 


84800 - Since AF and BF are concatenated, a literal Lenath 
B2900 of hundreds of units witl result. 

B3900 

B4900 - Results in as Instruction. 

V3. =. Causes: an Invalid Instruction fault CIEX = 21). 


Ae14.2 “If the "C™ address controller data type is SN; 
incompatible results may be produced.” 


B4800 - SN is treated as if it were specified as UN. 

B2900 - Results in an Invalid Instruction. 

83900 . 

..84900.. | 

V3 = Causes an Invalid Instruction fault CIEX = 03). 
Ao14.35 | “Tf the “Ae and wc™ data types are both UA or both UN, the 

“A" and “C™ fields may totally overlap. All other foras of 

evertee may roe. incompatible results." 


B4800 - Results are undefined. 


B2900 - Results | are undefined and may be different than 
B3900 the 84800. 


- -B4900 - Results are unpredictable. (See “Introduction” 
- v3. . Eaaete? . 


hethch |B addvess “restrictions. | 
~ B480G - 8 Address must be mOd 1000. 
82900 - No address restrictions. 
83900 
B4900 
v3 
vs 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


“Partial overlap of the “A*™ and “8" fields may produce 
isecompatible results.” 


B4800 - The first move resuits in the data between "A" and 
"BY “saeared”. This result is produced BF times in 
the “B* . field. 
ws 82900 - No « overlies restrictions. Produces correct result 
B3900 in the "8" field. 


B49CO - If the "A" address = the “B" address and their 
V3 data types are the same, the correct result will 
- be stored. In all other cases, the results are 
undefined and depend upon the data types, the 

field lengths, and tke module of the addresses. 
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APPENDIX A-- COMPATIBILITY NOTES (Continued) 
Wet6 = ARITHMETIC INSTRUCTIONS — 


Ef the operand data contains undigits other than in the 
sign digit, incompatible results may be produced.” 


.. B4800 - Undigits in arithmetic data other than the sign or 
cn a zone seh aa are not detected as an er SES: 


-B _Undigits. in petchactic ‘date other than: ‘the sign or 
683900 zone digis are detected as errors. The entire 

fb yehs field containing the invalid unidgits remains 

ow unchanged. The processor reports the address of 

.. the instruction in error. The Overflow Flag is 

_ always set. | oe | 


84900 - Undigits in marieneetics data ether ‘than the: sign or 
... Bone digits are detected as errors. If the operand 
tm error is. also. written. Cice., INC), the operand 
may be. partially overuritten: with the new result 
- But the detected undigits will still be present. 
> Fhe... processor reports the address of the 
instruction in error. The Overftow Flag will not 
be set. . 


a V3 - Undigits in arithmetic data other than. the sign or 
ee rane digits are detected as errors. If the operand 
$ncerror ts also written Ci.e., INC), the operand 

may be partially overwritten with the new result 

but the detected undigits will still be present. 

woo. The. processor will report the address of the 

-., tnstruction in error in the resultant Hardware 

» Catt Bracadures: The. Gvert tov bias will not be 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


At? RAW, RAS, RSU, RSS, RMU, RMS 


If the mantissa of an input operand is) not normalized 
(contains leading zeros), incompatible results may be 
produced. 


ee. B4800 - The “unnormalized data will be used for the 
- -s B4900 operation, which may produce a less precise result 
oa MZ. than if the data had been normalized. 


82900 - The data will be normalized prior to the operation. 
sass . . 
A.18 ee RSU, RSS 
Different processors may maintain differing number of 
. Significant digits during the computation, thereby 
- producing slightly tncompatible results. 
‘B4800 - Single precision maintains 9 significant digits; 
84900 double precision maintains 17. 
V3 


B2900 - - 215 significant digits are maintained. 
83900 
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A.1901 


Au19.2 
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APPENOIX A - COMPATIBILITY NOTES (Continued) 


NTR. 


“If AF specifies titeral, incompatible results may be 
produced.” Ae, oe 


B4800 - Undefined results. 


-B2900 - Results in an Address Error. 
: 639060 


B4900 - Resuits ‘a an are ome 


V3 . = Causes an Invalid Instruction fault CIEX = 21). 


“If the address to be written into base relative location 
000040 exceeds six digits, incompatibte results may be 
produced.” | 


84800 - Results. =n an Address Errore... 


62900 - Reutty in an Invalid Instruction. 


83900 


B49C0 


M3 - Causes an Invalid Instruction fault (IEX = 04). 
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APPENDIX A — COMPATIBILITY NOTES (Continued) 


A.20 MVD 
A.20.T “Partial overlap of “A and "B" may produce incompatible 
. resuits.” 22 : 
B4800 - If overlap occurs on a move forward and the "A" 
82900 address is Less than "B" address, the source field 
B3900 digits, in groups of four, are moved to the 
destination field with smear. If overlap occures 
om a move backward and the “A™® address is greater 
than “8° kaddress; the source field digits, in 
group of four, are moved to the destination field. 
64900 - Move Forward 
v3 
If "A" - "gH < 4, groups of 4 digits will be 
moved and wilt replicate accordingly. 
“Move Backward | | 
The difference between "A" and "B" wilt be 
replicated. 
A.20.2 "Use of a Literal may produce incompatible results.” 
B4800 - Literals are allowed. 
-B2900 - Results in an Address €Error. 
83900 
B4900 - Results in an Invalid Instruction. . 
vz - Causes an Invalid Instruction fault (IEX = 21). 
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... APPENDIX A — COMPATIBILITY NOTES. (Continued) 


AZT. AVE 
Aa2tat "hk Literat may Promece picompereute results". 
: 24800: - Literal 1s atlowed. | | 


.. B2900.— Literal is allowed but not recossended. 
83900 


le BegOn =. Ckterst watt neesute in an “anvatid: Tact eoctions 


v3 — titerat wiil cause an Invalid Instruction fault 
- .C1EX = 21). qh aety ee . . 


A212 "Any partial or total. overlap may produce incompatible 
- pesults*.. pet Spent Bene sds 


84800 - Total overlap allowed on: 
oe AY Identical 8 and C field or 
Ne _@) Identical A and 8 field. — 

ee partial. ‘overtap: is. atloued. 


82900 — There are no overlap restrictions. 
83900. Ae eee es : . 


Aw2t.35 "If the aneee address Senveatters are not equal, 
...  ¥ncompatible results may be produced.” . 


B4800 —- Not detected. “C" address controller used for alt 
three. ; eos: . - . Saas 
~~ gagoo - - Results j in an Invalid. Instruction. 
plac BS9OO! io Ue ia a es a 
~B4900 : : 


i o.N3B. = Causes. an Invalid Instruction fault CIEX = 03). 
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 ®PPENDIX A - COMPATIBILITY NOTES (Continued) 


AwdZ. BRT, BST 
Ree2at “Use of Literat may produce incompatible resuits™. 
4800 = Literal is allowed. | — 
“: p2900 
 ~B3900. 


84900 - = ‘Results: in an Invalid Instruction. 


“WE = Causes an Invalid Instruction fault CIEX = 21). 


Aw22.2 "tf the “A*™ controtiter specified . SN, ancompacebite results 
_ fay be PRCRUCEC: . 


84800 - SN eecdcod as if UN was specified. 

- 82900 = Results in an Invalid Instruction. 
«ese BI90O . 
S,  BAIOE 


A wOC™ - Chaces: an Invalid enetewes ion fauit CIEX = 03). 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


Aw23 SRD. 


“Undigits in AFBF or Link address may | produce peep area 
results.” oom wintse ed 


84800 ~ There is no undigit check for AFBF or the Link in 
Be9CO =the R/D area. fast : | 
B3900 | | a 

Ne ee Poe checked for AFBF and the following 
. Links will result in an Address Error. 

“V3. . = Undigits in AFBF and the following Links will 
 -  g@use an Address Error fault (AEX = 42). 
Ae23.1 SRO | 


B4800 - SRD resets Processor Interrupt. 
... 83900 
84900. 


v3 - Processor Interrupt is not reset by this 
instruction. 
Auw2h COMPATIBILITY 


This. ‘anethuckion” is Auvctrsestty di (ferent than the same 
op code in prior processors. 
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APPENDIX A = COMPATIBILITY NOTES (Continued) 


Ae25 HBK 


"Specification of an AF indirect field length may produce 
incompatible results.” . 


B4800 = An AF indirect field Length may have many tlLeveis 
of indirection. Due to the indirect field length 
flag bits, the final AFA value aust be in the 
hexadecimal range O-8. Undigits are allowed in the 
finat AFB value. . , 


82900 - If the original AF does not specify indirect fieia 

B3900 length, the AF is valid and unchanged. 
However, if the indirect field length bits are 
set, the indirect fieid length is checked for 
errors and resolved Conly one Level of indirection 
is resolved). The final resolved field may be any 
value and is ignored. 


B4900 - Any undigits in the original AF will cause an 

v3 Invalid Instruction unless contained in a valid 
indirect field Length or literal specification. If 
the indirect field Length bits are set, the 
indirect field Length is checked for errors = and 
resolved Conly one tevel of indirection is 
resolved). The final resolved field may be any 
value and is ignored. 


A.25.1 BK 


B4800 - The Halt Digit is located at absolute memory 
82900 address 77. 


v3 *- The Halt Digit is located at absolute memory 
, address 48. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


Kw26 StL /SLD. 


Ae26.7 "On a successful SLL/SLD the sign digit of 8 Address Cand 
previous 8B Address in SLD) may produce incompatible 
results.” 


B4800 - The digit stored in sign digit field in IX1 (and 
eke Fn SLD) 7s neither a"C™ or a “Dd”. 


-p2900. - “‘Stendard EBCDIC sign: is stored in IX1 Cand 1X2 in 
B3900: SLD). 

- 84900 

NS 


An26.2 “If the "A" address controller ‘epecaties SN, incompatible 
results may be produced." 


B4800 - SN treated Las tf UN was specified. 


'p2900 - - “Results” in an Invalid Instruction. 
63900 
84960 


v3 - Causes an Invalid Instruction fault CIEX = 03). 


~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION Seg a et er 1997 5390 


SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| | 
$e we oe oO Oe ww woe 2 ee ee we we owe es eww ewe ew wee 
COMP ANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 403 


APPENDIX A - COMPATIBILITY NOTES (Continued) 


Aw29 UNDIGITS. IN INTERMEDIATE INDIRECT ADDRESSES 


vo. “Undigits in an unresolved intermediate address may 
produce incompatible resuits.” 


+4 B4800 - The undigits will not be detected and will be used 
ei as an address which would fetch meaningless data. 
B2900 - Undefined results in final address without resulting 


83900 @n an Address Error. 


84900 Results in an Address Error. 


v3 - Causes an Address Error fault (AEX = 32). 


A.30 INDEXING ABOVE LIMIT CK BELOW BASE 


"An attempt to index below the BASE or above the LIMIT may 
produce incompatible results." 


-B4800 - Indexing below the BASE or above the LIMIT such 
B2900 that the final address wraps back around to within 
B3900 the Base/Limit will produce an unpredictable 

result. Otherwise, it causes.an Address Error. 

B4900 - Results in an Address Error. 


v3 -~ Causes an Address Error fault (CAEX = 11). 
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APPENDIX A - COMPATIBILITY NOTES. (Continued) 


RST MEMORY ERROR REPORT: 


eae Ne. - The Location of the 10 digit field for the Memory 
oo MU. Eprper Report ts software controttled. The Memory 
Error Report Address, previousty loaded with a 
Write Hardware siege instruction 
.. COP = 65:BF = 02), is. used as pointer ‘to ° the 
selected memory locations. “This address. ust be 
mod 1. 
ols Ere. format for this. field is as follows: 


PO OER CAE a ee eS nO aE TE 
a — . €8.§ S& | c3 | Bf | Q2 | && [| R16 J R12 | RGB | ROS | 
- fF s7 — s3. Ff c2 | m3 J] at { L3 1 RTS [| R11 | ROZ I RCT I 
£86 € s2 £ ct fF m2 | G2 | L2 | RTS | RTO | ROG | RO2 | 
fF -sS — st — B2 ¢ mt | GT [ Lt - R13 | ROO | ROS | ROT | 


“singte bit error. au 
pu terete bit (error. : 


ee 


eee Bendeose chia lecation bao) ae? capt 


Memory: card chara auld (GO = 7) 


Orginaténg. read requester 


= Bank in error 61-G2 = 

= Upper left bank G0 = READER 

= Upper right bank G1 = FORMATTER 

= tower Left bank 10 = XmdD ¥ 
= Cover dbs oiace Sank 11 = XME . 

= memory type. | ag 92 = Neeory requestor 
2.4.25 MB board | a EGE BOR ew. 

= 5 MB board | Of = WRITE cTL 

= 20 @B board 40 = READ CTL 

= = 


7 AO. Ae poerd. | cece SE Reserved 
fete = Logical memory module ID number (0 ~ 7) 


| ROI-R15 ec arcs 


-—Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION. $e a ee nn nn enn + 1.997 5390 
SYSTEM DEVELOPMENT GROUP i : 
PASADENA PLANT | Ve SERIES INSTRUCTION SET 

ow we _- ape ab an Ge - 2D ap -aew-ap.. Cees on -eeee  e e e e e  e 
COMPANY. CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 405 


ap A AD GoD MaDe ca Ste a SD ASTED SED SEDANS EDD EP ENS SEND GO AD ED SEES AED ND END -SD END SEDC OS IED SD EAD A ASAI SAR “ED ED GS ND EEN WED WD a ae oe ow ow we ow ao 


APPENDIX A — COMPATIBILITY NOTES (Continued) 


Ko32. ASE LNDICANT VALUES 


. “Some values of the Base Indicant digit may be invalid” 


v3 - Base Indicant values of “8 = F" are reserved 
. and will cause an Address Error fault 
AEX = 13). : 
A.33 USER SERVICES MEMORY AREA TABLE ENTRY 


The first entry in the User Services Memory Area Table 
describes the environment of the MCP Data Area as follows: 


VZ 0 — INFORMATION DIGITS 
Base Address . 00-04 
Limit Address . 05-09 
Software Use |. nb BS 10-19 


Note - Lowest memory address = 00 


The Base and Limit addresses of the User Services 
Memory Area Table entry are mod 1,000. 


Software must add 10,000 to the desired S8ase and 
Limit values to provide absolute memory addresses. 


"© v5 | = INFORMATION DIGITS 
: Base Address | | 00-05 
Yo. > &imét Address , | 06-11 
oo... Software Use 12-13 

Memory Area Status Table Number 14-19 


.. The Base and Limit addresses of the User Services 
- Memory Area Table entry are mod 1,000 and do not 
require. any adjustment to provide absolute memory 

. addresses. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


Ao34 MEMORY AREA TABLE ENTRY FORMATS 


v3 - The format of each Original entry is as follows: 


ee 


~~ INFORMATION | seus E hete DIGITS 
Base Address as oe 00-04 
ooo L¥Rit. Address CT BEG 
Software Use . 10-13 


Ee ee 


Memcry Area Status Table Number 14-19 


Note - Lowest memory address = 00 


Software must add 10,000 to the desired Base and 


Limit values to provide absolute memory addresses. 


— INFORMATION. ou Tyee oops eieres 

Oe beee Addrece. 2 ures, <n... OK0e. 
Limit Address 06-11 
Software Use 12-13 


Memory Area Status Table Nuaber 14-19 


Note - Lowest memory address = 00 


An Original entry. is indicated if the most 
significant shay of the entry has a vatue of 


a "O=. ie 


a ae base end ‘binte ecdveuces in an Original entry 
oi eee mod 1,000 and do not require any adjustment to 
eaves absolute wemory addresses. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 
An34 MEMORY AREA TABLE ENTRY FORMATS (Continued) 


v3, VS - ‘The format of each "C" Copy descriptor entry is as 


follows: 
‘INFORMATION gg ET 
Fype te os 00 
Reserved 01 
Environment Number 02-07 
. Memory Area Number . 08-09 
Software Use . 10-19 


Note - Lowest memory address = 00 


The Type digit of a "C* Copy entry is equal to 


" c* as 


V3, V5 - The format of each "E" Copy descriptor entry is as 


foilows: 

. INFORMATION DIGITS 
Type . 00 
Absotute Address of next 

chained MAT entry 01-09 
Software Use 10-19 


Note - Lowest memory address = 00 


cioSo. oo The Type digit of a "E" Copy entry is equal to 


we 7 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 
ne Tee ee ae ae FORMATS (Continued) 


: VS, VS ~ The format. of each ‘Memory ‘Area. Fault ‘entry is as 
or follows: 


eaten aa ere we DIGITS 


. Reserved | OF: 

Fautted Area Table Address 02-09 
~~ oo SOftware Use - . - 10-713 
ies Memory Area Status: Table Number 14-19 


Se were — louect memory address = 00 


The Bigs digit of a Beas Area fFauit entry is 

CEN eee Re aS ee ee, ya 

7 VS - The format of each Unused entry is as foltouws: 
INFORRATION DIGITS 


cgeuishes | are vere pees hiss 9p > ge pe 
"s Reserved Caust be sera) 01-09 
. Software Use. . 10-19 


Note - Lowest memory address = 00 


The Type ‘digit of an . Unused entry is. equa to ge, 


use of ‘att. ‘other ce digit Jalues: is ‘reserved and 
- witt cause an Invalid Instruction fault CTEX = 50 
“Or 60). . 
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Ko35 ABSOLUTE ADDRESSES a 
OWS = On certain absolute address fields, the size of 


the "Sub-Base Zero Memory” (currently 10,000) must 
have been added to each address. These ‘fields 
_ ares = . Ses . 


Pls The eight digit absolute address of the Environment 
ct: Fabke tn each Reinstate List Entry. 


2. The eight digit absolute address of the Memory ® Area 
. Table in each Environment Table Entry. 


3. The Mod 1K Base and Limit fields in each original 
.. Memory Area Table Entry. 
A356 — FIRE OF BAY COUNT RATE 
ys | = The Time et Day tise value is ineraccated by 1000 
Soo oe. WORRY millisecond rather than by one every 
microsecond and the three least significant digits 
of the time field will be set to zero. 
v5 - the Time of Day timer value is incremented by one 
. | every microsecond. 
A.37 LOCK/UNLOCK | 
ve - The Lock Status Field of the Lock Structure will 
oo Wet be used to determine if the lock is available. 
A.38 REINSTATE LIST ENTRY SPECIFICATIONS 
“hee v3 | = the ‘Reinstate List ‘Entry Size is 200 digits. The 
. Reinstate List may not exceed one million digits 


tn size. The address of the Reinstate List must 
be mod 1000. 
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f-oeers > ap ain aie ams anim a em ame: 


: ; | | | 
BURROUGHS CORPQRATION. poen- nH 9 === + 1997 5390. 
YSTEM DEVELOPMENT GROUP . I < ea 
ASADENA PLANT gure | V SERIES INSTRUCTION SET 
x ets ewe oe oe oe ot wre eo eww oe ee ae ee ne ae em ae ae ae oe. 
COMPANY sali Sak seed SYSTEM DESIGN SPECIFICATION REV. A PAGE 410 
Bee. APPENDIX A -~- COMPATIBILITY NOTES (Continued) 
Ao sst_ eo ee vs Tn tah 


RF = 00. eee Status 


ONS - The processor will store, maximum, a one byte 
- ows - Status indicator. . (No pager is peguares for the 
Ls CEMSAN INS. 99 bb sieice 


‘Ue = at system” 1/0. 


“VS The processor witl not store the Serial: Number or 

~ eve tthe. Firmware level. The character string "V310",. 
a ae et “y340", or "V380" will be stored left justified 
ee, MARER: . blank Filtt in the Processor Type field 


. depending. upon the performance tevel of the 
machine. The character string “A" will be stored 


Left justified with blank fill in the 
Specification Level field. oo 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


Ss = ee A Ce ee VE A 


BURROUGHS CORPORATION © ~ $------------------------- + 11997 5390 
SYSTEM DEVELOPMENT GROUP | aia: , 
PASADENA PLANT | | V SERIES INSTRUCTION SET 

ee aes - | a ae ee nD ere eet Wks PE Cre ECE 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A = PAGE 411 


APPENDIX A — COMPATIBILITY NOTES (Continued) 


f 152 
Aw43 ‘DIFFERENT REFERENCES ARE RECALCULATED 

are ose 

NI - The faltoviia: references will be recalculateads 

Current Reinstate List Entry Pointer | a¥ 


MCP Environment Table Address 
Nuaber of Entries in the MCP Environment Table. 


This, ¥aetant wut be followed by an ‘heecsuct 
COP = 90) or a Virtual Branch Reinstate (OP = 93) 


i neteuccton: 
An44 TASK STATE MAINTAINED WITHIN THE PROCESSOR 
V3 - The KERNEL Base/Limit entries are not maintained 


within the processor. 


v5. —- The KERNEL Memory Area Table Base/Limit entries 
are maintained within the processor. 


Ao45 TASK TIMER FAULT 
ON - 
No task timer fault will occur. 


ae oe: 
Task timer fault will occur 99.9999 seconds after 
the time slice expires. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


Te tee 


BURROUGHS CORFQRATION | 
YSTEM DEVELOPMENT GROUP 
PASADENA PLANT ise 4a 


’ % +. . . om — Se EEE PES <A a OE EE GE ee AO SESE Ce EE Ee SG 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A 
EE OE OTE TE SR. Pee 
ose: . KPPENDIX A — COMPATIBILITY NOTES. (Cont 
Sete 
A 46 -REINSTATE LIST 
- ~Each Retinstate List entry contains the f 
¥eformation: . La, eee ee | Be ; 
Purpose 


V3/V5 - Digit 


ce , 
. 000-007 


. o09 
010-015 
0716-018. 
019-027 


> 028-037 - 
-. 038-039. 


BO 040-043 
044-047 

ee ge oo B= 049 
gee ess 050-053 


054-057 


053-061 
062-070 
071-076 
077-082 


083-090. 


091-092 
093-101 
102-105 
106-113 
114-199 
 FV6=741 
942-149 


ne 


oFS0-1St | 


152-183 
184-185 


. .486=-187 . 
88-193 


194-199 


pence ene aD 2 <> apap a> a a 


enw wee eww wee - on oo ee eee =}. 


i 
J V SERIES INSTRUCTION SET 


Link to Next Reinstate List Ent 
Soft Fault Pending Flag 
1/Q Flags 


1997 5390... 


PAGE 412 


inued) 


ollowing 


ry 


Number of Entries in Environment Table 


Environment Table Address 
Failed Hardware Call R/D Area 
Task Processor Priority 

Task Number Owning 

Next Task on List 


.$tate Indicator 


MCP Canonical Lock Number 
User Canonical Lock Number 
Operating Claia 
Next Scheduled Run Time 
Task Wait Time 
New Time Slice a3 
Direct Time Accumulated 
Mode Indicator Save Area 
Software Usage 
Task Number 
Time Slice Remaining 
Interrupt Frame 
. Accumulator 
_-Measurement Register 
cInterrupt Mask re 
“Mobile Index Registers 
-Mode Indicators 
.. 7COM & OVF Flags 
Active Environment Number 
“-Instruction Address 


Note - The lowest memory address = 00 


Environment Table Address Expansion Area 


--Burroughs«Prior Written Consent Required For Disclosure Of This Data--_ 


Pr en ad pre eewwwwn wwoe as 


| | 
BURRGUEHS: CORPORATION == Hann nn nn net 4997539082 
SYSTEM DEVELOPMENT GROUP | 7 ne eS 
PASADENA PLANT 25 | WV SERIES INSTRUCTION SET oe 
[eo % 


f-oocoee on ep ee ee Se a ee ee es ee oe oe Oe ee es oe 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE GTZ rte 


Re Se EU any ERS ND ED AN A ED ED OED OE OS OTN OD Se OE OD ED WEDD ED CUED ED AED OD a ED SD OND EP ene-Ow eae GS eae ane ene a cass ‘en iae ee ete NSE i ate are ‘tine ab -daa” 


APPENDIX A.- COMPATIBILITY NOTES (Continued) 


A456. REINSTATE: LIST. (Continued) | 
- “2h 22m To 
| | _ The State Indicator field in the Reinstate List Entry 
get contains the following information: mia 
res 2 
Value Purpose ? 
Sadi TS echiee stn, Se Bh aa \ry 
pieocee OG: os Runable 
OF. foo Ss Waéting Lock 
02 Waiting Event 
03 Dozing 
04. | -Waiting. Termination 
os Failed Hardware Cali 
06 . Kernel Entry 
. 07 : . Invalid Virtual Branch Reinstate 
-08-0C Reserved 
. 00 : ‘Waiting Start-up 
toga occa te OE ia, cake eeuds 5 AVON CADE 
oe GF Suspended 
~  FO-FF — Reserved 


--Burroughs Prior Written Consent Required For Disclosure Of This" pata-- 


BURROUGHS CORPORATION... ..  #-====- ameweeicnnnnn=+, 199745390... 
YSTEM DEVELOPMENT GROUP ; 
ASAGENA PLANT PY SERIES INSTRUCTION SET 


an ang s peewee ee ee ee a 2 DE OD EOD OP OOOO OO BO we SB eee ee 


COMPANY: “CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A “PAGE 414 ¥« 


SD PREP NE Bile ND. ED EINE ee, SR FE, ND EE ER, SED AD A, ED A ED ED SE LEO EOE EP EES ES AD EDS ES ED SP A AY OS SD IE ADD: SN AP AS: YD SAE UD GD EEN, EN SAD, 


APPENDIX A = COMPATIBILITY NOTES (Continued) 
AehT ‘WENORY AREA STATUS TABLE ENTRY 
BR Renory. hiew ‘status: Tabte entry the’ § followtng 


contains 
eatoreet tons 


Bit Purpose 


00-01 


; Hardware Lock (For use by processor) 
02 3. Memory Area Present : 
Fo O28. 2. ' To be Rolled Out 
* -~ 02. + Reserved. 
— 02 0 140 Inhibited Memory Area 
03-05 Software Usage. 


06-09 ...... Number of I/0*s in Process 


(22-25 
- 26-39 


40-13 | 
that 


. Task Number 

Environment 
Nemory Area 
Memory Area 


Available 


of Owner 


Nuaber of Original 
Number of Original 
Size 


“Note: - The Lowest memory address = 00 


--Burroughs;Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS ~CORPORATION - 
SYSTEM DEVELOPMENT cd 
PASADENA PLANT : 


en 


i i ae Pe ee a ee 


COMPANY CONFIDENTIAL. 


APPENDIX A - COMPATIBILITY NOTES 


V. SERIES INSTRUCTION SET 


oo an en oe we Oe Oe eee ee eee 


“SYSTEM, DESIGN SPECIFICATION 


> owe oe eww ow wwe we oe 


| 
719975539045. 
2 ee a oe 
hes 
REV. ALS T*PAGE 415 +4 


Go 


(Cont inued) 


| See as eee 8 ees 
A438 ENVIRONMENT TABLE ENTRY 
oR: end . or a! vdie b47 
. ua. The following description is of an Environment sTable 
entry. . -_ 
OM ty 
3 - Digit Bit | Purpose MT BEG 
eA meee ee -----—- i Midt in 
ae Ice eG ee ae RTE $43 
00-07 meeary hres: Table- Address---~-~ 
08-09 Nuaber of Entries in the | 
| , Memory Area Table 
10 Reserved 
ee Copy Protection Digit 
3 Reserved 
2 Reserved 
7 Source Copy Enable ce 
a rap te Destination Write Enable 
1299 Reserved 
gC ae “Note” - The lowest memory address = 00 
be tae ce a ae: 
“) M5 .* Digit Bit Purpose 
ae ae apo oe ae Ce) 
pot wt G0-08 Memory Area Table Address . 
09-10 Number of Entries in the 
Bo Memory Area Table - ©. 
es s ayo EP Copy Protection iota 
oS eee ae ee, as Reserved ‘ nA 3 
BAER aD wi Reserved eee Sete 
el BES LIAM ees Bed eg Seno Source Copy Enable re BS 
2 + ae Destination Write Enablev 
12-19 Reserved 
yee whee = |] 
“Note - - The lowest” memory sdaeese = 00 . 
rite 2 RSA RK 
+ Sue wy 
B. Pag 


=-Burroughs Prior Written Consent Required For Disclosure 04 This? Kata-- 


a 1 ) 
BURROUGHS: CORPORATLON: tn pm emem ewe we enn e neem nn te 199753994 «: 
YSTEM DEVELOPMENT. GROUP: |) 3 eee oo 
TASADENA: PLANT | Pe eae [Ww SERIES INSTRUCTION. SET hoe Ge hy 
| e : | 
Dey AS No gee caer aaa ie we Peewee ew wee oe eee we ew ewe wee me mom ww eee oe moma 


COMPANY, “CONFIDENTIAL! _ SYSTEM: DESIGN SPECIFICATION. REV. A. “PAGE. 4146 


, on a pe er an ate eee eee gee ae ae SP Si A A I DG A DED AD OS EN ND AD SEY ED OED DD ewe ree ae a a oe, POP SOE H-H. 


APPENDIX A. - COMPATIBILITY NOTES: CContinued): 


a a AEA J OGY a 
eee TRACE FAULT: ail 


ae ‘The following information is. stored on: the stack on trace 
gee + Faultsrr: a omer uate se aca alge pe ae nee sae 


NB, V5. 


DIGIT OFFSET | 
“0  WETHIN: HARDWARE | ee eee ee eee 
cee CALL STACK FRAME - GATA FORMAT | DESCRIPTION 


oes entree eee ae ee en ae ere sok oe BYR TD CY CARIDAD ED GD DD OED 


ve ~ Bee oe - OCOIAAAAAA Program counter; 
ee ath Chek Ra pte at apr iean _L.= Base Indicant 


a - | OPAFBFAXXX _ pratt erat coat AF/BE 
“32 = Tht a EXOIAAARAA  Non-literal data 


ee operand ASYL . 
“LEELLEXXXX = Literal: ASYL. 


 OXOTAAAAAA _ Seanch: Address : 


: 42-1451 © CXOTAAAAAA BSYL - can be other 
ee eee i ge dig tae Ne oe aad es oa: SOE OD. ceaienee on OP 


452-764 sd CXOTAAAAAA ess cede be athe 
OE Be DS aca Re are ke Ma bigs info. Gerencsng: on OP 
bn age Po it ee 


| 162 - 197 ; ; ee | Reserved 


ihe = Address ‘Controlter,. fully resolved (the teast. 

Py » stgnificant two bits specify the operand gata type. The 

ors emaining bits are. sespecte ted: adhe may. contain non-zero 
values.) : eX 


oon Ek = Base indicant digit ee ee re 
Reger as oo Une PS ea a Soe: eS DIG 
yon edereee ‘digits ae 


Ls Unmodified literat 


.% = Don*t care 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


& 
BURROUGHS CORPORATION ~~ 77") “#-----35-+-+54+------- 44 1° Bie ee 


SYSTEM DEVELOPMENT ener 4 4Uaey 
PASADENA. PLANT ae — | Vo SERIES INSTRUCTION SET ese 
e I 


" pam eee ep ebeete ae sean OD eas ED DD ee OE OD SD OD ee Ce ae Wh ais tid eS OD Oe oe 
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22 oo SS ee ee = eee ann <n an oe oo ee i ee ee ee ee eee ee er 


APPENDIX A - COMPATIBILITY NOTES (Continued) 
_ et ‘ Bo. BMT SSK. yA 
AST .- MEMORY AREK FAULT HARDWARE iba PROCEDURE 


VE = ‘Task Nuaber is: atvays: zero. 
aa Sg. 5 Fane Number is reported accuratelys'* WNDU a ako 
Aw52 THPROPER: unorsrts IN BRANCH ADDRESS. SYLLABLES we 

oe B2900/— Undigits Wn branch. addresses other than the address 

83900 controller or extended digit positions will always 
‘cause an address errcer. 


B4900/- Undigits in branch addresses other chan the address 
W375 controller or extended digit positions will only 
“cause an error if the branch is taken. 


= eee 


ASS MEMORY ADDRESSABILITY 


-p4800 - _- This aching. can address 10 miltion digits... Only 
2 million could be physicatly attached. 


B2900/- This machine can address and have physically 
83900/ shea ae 10 million digits. 


ada am 

v3_ eae sachine can address 100 million digits. Only 
80 miilion could be physically attached. ‘ 

(WS This machine c can address 1 billion digits. . Up to 


eco TOE ORE. witlion digits can be er attached. per 
2 Rie al POSES SOF cabinet. oe i ae , 


INFORMATION DIGITS 

tad Nato © Constant-t perigee ee hg eae eae Py | : a aa , “O0c05 in 
"A" Absolute Address 06-13 
 ™B* Absolute Address . 14-21 
‘Constant-2 22-29 


Note - ee memory address = 00 


~ oy 


BURROUGHS. EORPORATION---. - venice on SRE man em a mmwn memwamte  e AGI 5390, 
‘YSTEM DEVELOPMENT GROUP: i a ee ne 
PASADENA PLANT = = «> 2 wit oof eV SEREES INSTRUCTION SET ; ee 
| me Hl | a 
; ® Eee a ee Ae er nn rn on oe eee 
COMPANY CONFIDENTIAL _ SYSTEM DESIGN SPECIFICATION: REV. A, RAGE . 418 y 
oan nn ne nee ee et re er nn ee a . 


a aller ice pestis eh ab tae Mr aH may 


APPENDIX A - COMPATIBILITY NOTES. (Continued) 


wae ce 
cee! af 


feu MODS 
ASS HANOLING: OF ne sien DIGIT IN RES TSR Dest 


84800 - Undigéts may: be Loaded and: recovered ‘from the sign 
. digit of the accumulator. 


~B2900/- ALL. digits .loaded into the _ sign. digit-of the 
B3900/ accumulator will be stored as a "C™ or “D" in the 
B4900/ accumulator and will be recovered as such via a 


NSF Store instruction. 
NMS , 
INFORMATION Py tenes s 3 OIGITS — 
Constant-1 (Moved) 00-05. 
A" Address (Converted) . — ;- 06-13. 
.“B" Address (Converted) —_ oe (14-27 
Constant-2 (Moved) ie iu 22-29 


Memory Area Status. Table Number | 30-35 


Note - The Lowest memory. address =.00 


--Burroughs ,P aon Written Consent Required For Disclosure Of This Data-- | 


